
*i*3* 



-uj^l S ^l-i" 



■cvinl[) lliiipillr].cvicill pilnill nnlnllniiiiiiqQll 






2uu;ljjJ(uV5n2Lu2j 
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jJIYU 








A4JL44 



t Juuj £ 4-iTe.LOJ 4JI (_yi^-J Jul^ta ££>Jl*-1 ^J V jj^a (_yic A^ < ntlj ^\t ,^.tlj < <> Jl>-J «dJ J-a^JI 
( _ ;r Ll SjjLdJI 4-)jjJ,l SjiUaJI j vlj^—tl JjjbQj ^'igll (_jjjjilllj ^'iiitl ^_lI<TlU LaLtll 4 <iiiiiji,l <_, * 1 n") 



£>J>jlj-a (JLc Lul j J-<VLt-i (J aL^SLLa (j-*sj - i ^ >1 ^l J^* 1 - 1 j^ a-Je^ ^_ ( < 1 ■"■" (_jJ-Ii (jla^Ji I Jl£> oLS (JJlI ^j-a S JjJ > nil 
(Jjjlj J ual! '.(_gj.a-u.II aJlSjJI 4jL?t£. *_3.i £_ LajJS jlj 0" 1 n^M <_^»-l <j^a (jLa-i^lj («JL*JL) yr \ 1 aX\ 4-1 1 j mi sjJ9 (jr^-J 

■ Lt£.l n,-> LaJrtiU JjJ-II <-fll <^i t, JLti 4±!l 

4 a J Sj 1 1 4-lJjjJI i_iji_^l'JI *_a j ajj «LuL>ij! Saiaa. tc-i&LLI,! ^j^ U'ij /<v.l<i i^il'J <LaL*JI Sjlj^/I oJaa. Jl9j 
4jI La ua> ' <LaL^3 ' JjUlII Jja^-u '"'1 JLLalLa ■ ^- >l *- ■ 4jjJl>- 4_LaJLc i_<_JL_ul J^Sj ' ij-uj JiTJ I Tcal^iJI $.l_L) A_ 
SJ_l£=jJI (Jila-i i^jJI 4-illajJI 4-tlgJLl j_uL»JU jIJlcJ faj-ifLus £_ a jlaj«j I oJJt, oJlWS JJ9j £ 4jI ilLalLa ^^JLlI 
tjj 1 11 Jlla-i ^ La ia> ■ (jL><J JJ' : ~~ ■ '"'"' (jr^- L^"- 1 4r J- u '-*-^' ^-aTLtJ j! £4_ujjJlLJI 7c_al^JI *I_L> A_ 4_u_uL_ujl 
(_gj-!l (jr iaJ«JI *JsljJI *-a ixaJLtll SjJj-JI Jj^ljlu ^..-ljvj ^'igU (_<jjJlIlIIj ^'irttl /a_JL*ll! ilaLtll 4 mmjJLlj J-a-*JI 
j '^— >l ^—UjJlJ py-aljjjj 4jLaL^=3LLa 2 j-Ia-Ll A-iLgjJI ^_ (jLrtUI <>Ju4> r-jJejJ fJ^jjiJI 3j-" '** '^'-^" l " 4ji5j^j 

.<Lu-uL-u 2 1 d'il ilU", a ( _^lL>iJ ti— 4_ULfll a j '^— J a 1 J-aJtJI (jj 1 11 < Lfll Lalll 

4_iclj|jJI CjWI 4_lLoj /o 1 11^ j^jjILt, 2jJt2JI (_)2j OLiLuiaj 4_ljjjJl1II 4_i ; lL>JI oJab (JjLluj 

.^yu^JxIt}\ I Jt-J 4_aj^LII '**''j' gJll ' " 1 ""^— >l 4 jAj^-i jJjLuj 4.j_a_L>- diLcjois^a 4-lISIJj I '"''J^'~ ■ " 

j^l 4JJI {_yz (J^aG 4_ljJjJljJI 4_txL>JI i>Jub lILiJlJ jj 11 - 1 ^-LiiJ (j^J ^_4>mi j_)jiajj p J a Lall <Lal_*JI 2jl J^flj 

£ Jlj 2 »" II ^2)-° j-L>iJ Ja-m-La < ijl 1 11L1 £ 4^aj^UI 4jjjjj >>.n CjljL^i.1 (_)-llo G ^_ ^.^ul_La J^— > ■"■ ) p j ■ ■■" jjl (^^J 

.CjIjL^XI ;> jub 1—1L ■■"^— I ^^1 »g (<uUj (_^J-II (J^ 3 lmVIj dll S-uJall!lj 4Jl t" 1 nVLij 

* jttii 11 4Jl '.<>Ll25^jj 4-ltvj Li I g-La (J '■ Ltaj ■ aXI a LkjIjLcl i tJ ^£- (j\^yLal\ (J^J- 1 u' (J I '" ' ^JLllj 

.*LcjJI 



w_ALiJLl jji^Iajj p j 1 « -V< t 4^aL«JI ajl^VI 







L-\_U t'T t 

. Jl*-I La! ....«dJI (Jjjj/J (JLc A*j\ I illlj ^\l i^,tlj cQJ| j<u-u-l 

juiltj (jt^lI llUj j .. aLjVI oJLib p-aVI 2Ll>- IL. a^sUI cjLiuL-uVI jj- ajjj^kJI LlL2jJI pJL*3 (ji <_iLi V 

tiUj Jut.) (^yjL) p3 ..(j^u-util 4jjjiLu VI d'il ilU". a j 4jl_p- (_,-!-£. Lu-aJax J^AJI -- ■ i a ) ^'o- L^>-LlJl (JLc <— )j* '"'II 
g-j LaJ ^yJLlJLj Ji^Ltil a Jl2jJI j jqltl J Jul* j^Ja! jiiafl i_ t-iL (j^a <_lU jJ La j 4JLa^lV 4jbl q ui> _a ^Luj 

. L#jIjI^J9 «j_u-u aJjjJI 

£_ AjLjj dil aiaj. ^'i (j U t_xjjjtlll j jyJ-aJl p-il*lL? LaUJI inn nLlI £_ dJTLO-4 4_u-iJI I *"^— I a ■« QJaa. jJLl j 
(JLsJll A_ 4 ' a i a -*■" 1 1 CjLiI^slII j JukLtil ^j-a J_)Jl*JI g.1 miIU Cjuj" i hU »_uy>J /JLflJl a /Ji all! (tv-iLtL'Jt v i"i < 

4_LLi!l '~'l Sella Lai I )'~~'^ ^- a (— t-UpJI J t—ljJLuVI A_ «Ua j ■ all J uaj ■ •■ lLII 4_i_uL>JI OJJt A_ (j^-JJ JlSJ J 
jl^— » a »l 7c_iisjJ J r - > i"il ^_pJI 4_xjisl^aJI CjLaj_i_ujJI J jj Lall ) <ul t" i nVI (_,-£■ JJ I Jl^= J ..^a i u a ^j-^ j <^-»l » 
■ p^t>lj" i n a A_ La j 4-i£.lj)jJI 4 j * 2j 1 1 CjLlL^sJI j Ju4>L*1I ^jjJlLo CjL>.LlL>.| *_a ,, i"i a" < La_i Lx^lj Lse-LLaaj 

4_ulljjJI CjI JulILi SjjJjJI j A^=j_>JI (JJL) plaj A^jjla j p j^"t <LajJLa j ^L>- Jua 4 uJL>«ll gjuli j-pAJ J 

. L$jI -Sj-fl-a j 4-aJa ijl tlllj • , ^^~~'j" J J^—* ■"■ j pjj J^— i Cjlj_L<j-a j I j j-i * i aj a 

d<^ j p j -i Lc p gjjj jj_i (jl J <_il at-p i n z I j p g-flJI (_yic LuLui j u«.LLiI (j' 1 -*-' (jl j-iJl^JI (_yi*-II 'LLII _a£. JlJ j 

..coAill p-«-i J iJ^>' C 4 -*- 1 ^Jj "*y] P j" **" 
till Cj^lSjjJI (Jj 4JL1I j .. 
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<<»' 



Sjdil! J^JuLLukj 



4_^=J^>J| J SjJlaJI Jjlj 





&jjt)lj3>£JIJ2J SjJLaJI J2Juliinh"i iifiljjJIuVVliu 









jJI T\Y 







*^!j>)!u!j4b3jJuJ!JlUAAlIai!3jiaJ! 



^ .t^auJL^aLaXI CjIJljJ.1 j J_i 4_LC.IjjJI Cj|j_t-U j A-LlSTlH CjI JljlILi 4 ^—j^-tl j ejj_2j| J_£j 4_tl*C. J-<-l*3 
CjL^=j^>J,I j^-a *lj-<-u s jJoj-U CjIjJl^JI (jr lc "j kaj mil <LuL^=ua^ ciUj j 4 j <a fr^M iiJLi CjLjJUjlII (j-a La_ayi£. 
.3 a^jJ.1 3 jjLill Ji a I JlJcTuoj jI !>L<-l>- J I 3 1 a j 2 a 3.- 1 A^— , , 1 jlj'^j" J ^'J j^~~* CjL^=j^><-U jl 4 f^=J J il^-i jt I 

: I j ,: — ljjLs= Lj^a Sj jJLII <_La-LJ 4_luLuI ^J-^ 3 ^-)Mj t-dLub j 

.4 m i nil CjM-^=-*J' J ^JJLL>JI 4ia i ul aj 4 ^— ij », i I J SjJlSJI ( _Loj ~ I 

.CjIj^=3_lJI J jjji nil *> La ' "'J,' 4^=j_>JI J sjjJiJI (JJL) - Y 

■CjI m i nt I j (jj/jj^jJI 4 La i ulaj 4^=j^>JI j ajjJiJI JjL) - 1 

f-"-ulj 3^-^ (jr^ 1 <-— s \— >LJt_1 1 j p^jl^JLl J J j 2 *- ? I £_ 4_LC.IjjJI CjIjIj^>JI j CjI Jl*J,L) ^jjl_L>JI aJlJt" i oJ j 

:p IjjI V (JI a LLaJjJ | I Juk /oj^lSJj j ..(_pajVI (_yic (_pa^ie_La ^^^ jj i La » i a ^j^a 4_i j-LaTiJ LI I \j La i 

^jij_L>JI ajl jj 4ui j .a^e-a-i i_3j_*3 j ( '"■^' : ~~ »J1 ' ■ " * ' 4jbtC ) 4_lL>.| jJI (jLu-uVI Sjl jj <Lcj_a-3ta *_a aJlJt" < u \ j 

(3ui«Tt J liJj^sJkl J-^5>5 ULiia ^La^l jf I aljjl IL. 4 iii.nl, I aJLtejlJI '.-^— j" J J^~- uJLl I -i ^— 4jj^=jj.l 

.LuljjjJI 4 ^-*j — 1 1 ,_LJjl^= £jJ9^?jjI di^Lstc (jr Li Ciutl j Jj^slll jjij_L>JLi LgJl_u-ul 




: L$J (j-Uja J cr^XP^' Jd)-^?^' i£.j^ja^a ( ^ - ^ ) aJ9j J^-i mi 

isbf(o)- jjp^JKi)- 2_jLb c£L*t (V)- JjSVp! SjUY)- ( saSliJI )c^» J> ^.V! il*^ (U 






jJI T\Y 







jj^JbtJU LlLJjJI cj^LstuJI kc^t^X aUJI J^iAJI ( ) - Y ) phj J^=Lji 




iLjJalll diljull j| S-Ullj^JI oljutlL LaJLa-.lmU jjjll>J| pl^Jt jjjj ji^T J^auj, ( \~ V ) aJ3j Ji 



( ilp^J! ) e^L^JI ^j>VI - Y 

.4JL4X. J_>£. <L><jLL!I f.\ Co a i-IaJl 






jJI T\Y 



ittljjJIu^if! 




^jjjIJI JSj-*C (_>up (V)~ Jj^jJU -*>*£■ (J-"^ (^) — (jA^S <_kP ) 




jj-uJLi \{jt'/*ii\ «-a Cxjuj ^jlc kcjAJXA fjj* £)j£aX\ j ojj, ' t >.U JJ>i»- ( ^ ~ ) f*Sj <_^ 













jjj i ii j (_iljJlL) «_il ua-ill 4JJ9LLJI jjj 1 iitl^a 4 se La ■ •■ a 1 - 1 1 j ^— » ) (_yi£. <J-«-*3 (_jjJ' (~A J 4 it La - - 1 . 1 jjjum!) ~ \ 

lj_Laj SjJlJIJI j (*j-*^l (J-2-> (jr-^ 1 J j ^~~" " 6 J^~^i *-i^-3^\ OJ^Jt jlla-i J ( V ) i_ 3j^>- » LaJLU Cjli jjji 11 tl ~ Y 
4 .t^=3L-iJL^=L-dl CjljjJill J al! ^Jiir" in" j 4_J (^LSkJI ^j^>J,I ^-j-f-^' ^jLjj J , <tl ^-,-^VI i>.Li^a »-iLjjJ 
Cjl_aL^=JI 3 Ji_<5X.I (J-ii i*ii" J (-jlj-JI Ju^jI'JI CjLLujJ j t^Ljj 2I '**" *^^~' a 4r- (* ^ r " ' "" LiyLla La Lc^jj "j . .^-. tl 




( _ ;r Li»l J JJLh^' ^J-*-*^ 4^=3jj>A\ j SjjJsJl (JJiit V (_ 3jjs- j_pj nit (Jlii-a ( ) _ 1) jejsj J' i — » Lti 






jJI T\Y 






Jjj M,(t"tl CIj i li 4_sJiLjlIi CjLcj-uJI (jj >l * uaj 'j » i^-i ajV* i n't j 4_4_l2!Luijj (JLluiVI till i <jjl o ^M (jjj^Hll ~ ^ 



ti^3 






Spur gear 




Lpjjt)^*- lij'j O^H ( Y ^ " J a& l| Ul) CKH ^ ^ ^~ A )^jJ 



*-,,% 














bevel gt*r 



J-«jJI j L 3. t " j *" ' ^ J^*- '4r *sjjI) o"JlP ^-j^^ ( ^ ~ ^ ) f«\) J^ m< 




spiral bevel g*ar 



(3 j mi til I <L1L>. ^_ <Luj^JL>JI ijjIjJI (jjujij2 (j-a j^"l ?A9"*^ ( ^ - ^ * ) (*Sj (J^ -1 '"' 






jJI T\Y 






<J-"lP i}j^L^> ) 



I JjlU j '"" '^~~'J 1 1 «Ll>-jj ^_ 4JLaL*JI (jj/j^pJI jJjJLu-s ^_ a JlJt" i n" La j-L^al J 




.(j-uJj^jJI (_yic I JuoLtLa ajl J 2l -ij-4-C (*- l -^_J '- ' ' ' " I till i J (j-u-Jj^jJL) ■ Jl j jLJ I (V^taselLJl 4_lLi£. ^_ aJlJt" I gj J 




_ A _ 



&jjt)lj3>£JIJ2J SjJLaJI J2Juliinh"i 'iLcljjJIuYifliu 




jj>U» 



.LulljjJI Cj^?VI j CjI Ju«J,Li jjj'-^" SU,..lj^i ^^— j^tl j SjJlSJI <_LaJ ^Ltaj '"^''j^— • a j ^— ol ~ V 

.A-tflljjJI Cj|ju<i,L) A-i^sljJL^sl^JLI A^=j^>JI j SjJlaJI <_LoJ Jjjla 4t 4-a^e^-"-U (j-uj^pJI H_jJI (_yA La - i 

pj'j' Jjj-iiJI La j 4^=j^>JI j ajjjjjl (_Laj jjj i u p'j-it (j^ La - 

.( V ) ' Aj-» « U5tl i~A\ jJJum!\ <"<! al.t V" ,,,! p ^?^^-,M - "\ 













uUa»-^U 
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«1 



Sjdil! J^JuLLukj 



4_^=j^>Jl L plj_<_o J (jiaJljJlIl 





iuJLUfiJb-jJ! 



jJI Y\Y 

SjJaII JajuLLu 







( aI^UJI ) tbliJI iJjliJl ♦:♦♦:♦ 



(jr ^=LjJjjjL : i-JI (jAjL^JI ♦{♦♦{♦ 



.> \. 






jJI T\Y 



ittljjJIu^if! 




<-TH> 



Clutches & Couplings jaJ 1^11 j ubjLJ! 

Couplings & Joints uLJ>L£Jh- Y 



Fixed Joints £ullM uIJjUJI - ) 

4 ^— ij -- 1 > (_L3u ciLIj (JLj-« J ..jj->Jkl (j-u-^-i (_y^- J aLxJ^M (j-"-"i-i 4r «jJ^' J 4 -^ = J- > '-' ' (_j-SJLi Aj-dJ <_jJ-J' (_ r ^> J 
^^.1 ,^.~, ^V (jjJJI JaLLaJJ jjja c- j * ■ ^ <i iia_u_ujJI jl > , 1 » A 1 1 i^=j^>JI JJslJ jj^— _' J ) - ^ (<^J J^-— iSJL I -i^-— 




?" it^^-T^ 







I^=j^>J1 Jiil iblill oUjLiil jJk.TJ^=ufu ( Y- Y ) ^j (J^aui 



.H. 






jJI T\Y 



itfiljjJ!u^fif!'iu2j 




Flexible Joints ttjtt uLJ>tf)l - Y 

^m A I" je a ^j-ljj" i ii a £_. SjjJiJI j <L^=j_>JI (J-2-L) (aj-S3 (_jJ-!l CjUjLaJI ^Jt j 



u> 



^=LJ 



jl >j ^— ?l ->j-ft£ LiU j JLJLa j .. j-^-T ^j" ma IL. 4-1 aj Jl-SJI j 4 ^— j jJI JJiJ -ilj-J l—« J ^jTi_m.a IL. aj JlJUI 



^jj/j_p_II 4_tic (Jj ^jjj^j-II Jjjjij_i^ ^j_a Ldj_fK.t,l 3jJlJ9 j 3 ^— <j a. J 2 -' ^J-2-i t»t— - l>- oLjLa.1 ifuJI j Ciljl j i ntu 




• L^l^jjjjijI^JI Y- Y 

j '^-'i j »j ■ i ^— ■ II j»jj «JI j ^j'jJ SJI (J— 5j /_ I** *j ' ^ 'j -^"" 3 ■■u^ =s ^i- 1 i <s-^= 3j iI/Liil i *-^j >■ 1 1 




( ^ ) ^-»rttl L> iajLUI icj^fc* ( Y- i ) **J9j J^-i mi 



AT. 






jJI T\Y 



itfiljjJ!u^fif!'iu2j 




Dry Frictional Clutch of < j£iSl\ ) j^lfltfl^Luj j^l^LM 4L^I^L&yi j*jtf)i:k>4*t 

One Or Two discs 



ajj 2JI J AJ *JI J— 2j J 4_uljjjJI 4 ^=j^>JI J i^i3 J J i^aj (j_ C <Ujj i-aXI /, & ^j'-^ )l 2JI 4 C j-q-Je^a j-1— l)tJ 

J (Jjt i*i"itl i_3j)j_ksJ 4 i 1 1 1 111. I CjULj_i_uJI Jjj i*iit" 4 La i ul&J - 1 I *— ij -1 1 1 CjLcj_i_uJI J-»J-*J 4_lLiX. «.Ij_»-I ^j-3 4 ■ ^— m 1 1 
I Jlj4> j .ClUl^ i ii tl Jjjjijj^ J Li!j_>Jkl (J"*- 1 La (jiajliJI d-iTu J »jj^~~ ' ' " _9' '*-^ :3 .> :>, -J ' (J-* ^^'**"**"U fLiisj VI <^_ 
IJLjJ «fl a^a ' (J-ia-tJI (jl -i LtaJ (_plj) i ntl ^j-a p 4-J i^L-i 4_i 4_LaL*JI -- La i u VI JIjJ (jl i— i->a V ^j>» >lj£tl j ^ j0 fj-ttl 

.i_3l_>JI ^iajL2JL) /- <ii ii (. i i i nt I 



*AtisJ 



/ 







^y^ai^alawVl L ysj2l\ -}j-i« l_3L>J1 (jiajLUI otajJ-a ( Y~ ) J^aufu 



.U. 






jJI T\Y 



itfiljjJ!u^fif!'iu2j 




jj^i! ( 4*1 Jl^JI ) j^LLJI ijVjjJI - \ 

(_>^aJl all r ' *a£ jl JajLL*aJI (_^3^J2 - V 
4_i£.j_<i]| J 4 i ih'Jj-II AJlaJa i u 31 (j-U j^^^aLjJjjJtjuJI Ojjjl (_t-LllJI - V 



Flywheel (^jQalluVjdll ittClaf I- \ 

(j_£jJU *j aX 4_ iL^j ^_ 4_i^sL>- (—clj-U Ci—iILa 1 j i i ill (J-J-5j J yu *— - ^^—t-is j^ysjJk (j-C 3jL_lC ( jr - ikj 
j^ysj-B 4-jlc Ci—iTlo j («-cLJ lilj a <a 1 1 (J— iLLa j-i—tJI <LseJa ■ ■■ j liJj -sU ajj>-|_a ^_ 4-t_Lgj ^j *— 1 1 j iiJj_je.<aJL? 
^—1 , ,V, ^1 j_,j, 4_al Jl>JI jj^a (_p3j_iJI j ..(Jl^s-^fl j>_Lqj>- ^_ Uj i u i La » i a J I (_^3^JS J <Lsl Jl>JI JjJ^ vi-^>- JaJijiaJI 
,j3l_^L>.l 4-ie_uJ i-i!j^>J,l jj^jL^slI, ajjJLlI Jalj) i"il (j_a ^\-us\ 4_>i_iL<JI j JjJSjJj Sa-q-g (j-a aj^LoaJI SjjJiJI d)l ua-U 



0±H^ 



4-3e-uJ aJ> 



r- 



L*JI a . u » i : 



./yjl jJI jj .-^.^tl a 4 ^1 Ui SjjJiJI iiaj) i*ii jjjJ ^ljLLII Jt i*ii tl j 4^=j^>JI iGsLLs 




( ftl JL^JI ^j^ ) j^LLJI c-jVjjJI ( Y- 1 ) jO, J^i 



.^0. 






jJI T\Y 



itfiljjJ!u^fif!'iu2j 




Frictional Disc ( j«l>fif I ) ^liSb-VI j«j21l - Y 

(jiajLai! i La » uaj I (^^jJs J <Lsl Ji^til (*cl_<JI TcJa mil (j-\_J (j^oljJs 2I 4_Cj^=ja jl { dl ^-.".^Vl jj^ojjs Cc-ilb 
) i"iLlU «j JlJlJI (J Sj -So-aC *— a j ^—■j U ^j_a ^ 2 ifuJL^a (_^3ljJaVI 4_Cj_«_3!ia jl (_^>jJiJI > jj' : ~— ■ ' J J^~~' ifuJI ■ I n' : — -» 
' Ul ^-i'-s-VI j^^ljjsl j| ^^^ajjs Jaji i ^> j Cl-luj (_ y -lc ^j'-~* " all JaJI LJaJI j_^3j_£ (_}-«-*-> <-i--^>- CjUI^ i nil J| ifl LLi^aJ 
J J «j tilj-jsJ.1 »l La£ J J i_dj^>4L> 4_alIk>JI (j-a ajjJill j £^=j^>JI Jill clUjij (jAjUill Ja£. *I_uI £alju»JI_i 

...jlj <a"l I llU (J-4-*-) (_£ JJI J J-L>JLl J-iluLJj 4-g.J I rill Vj^f Jl fiH i <M^— "-S.VI ^olj^l jl ^^^ojjjjl 

5 * ■ i * 








flj-JL 0jj)_<J J 4TlujJ ijjLl^a J (jr ^3L^a2>. VI (_>^sjJlll (Y - V) aj9j (J^3 Ul 



jILa j 4_uisL>JI ,al I'i^-JI j-ual i n a i I g i: -» ) *_a A-TuTlU i ■! L<aJI JjjLJSj ^j_a ) _ / ^— il <^-."-*.Vl ^aj^JI » LitaJ j 



(J-aLsja ?- L-QJJ L) ^— loTlS i>t.-L>. AjjJaJLVI J f^yjLseJJ] il\j-U Joals&XI ^j-uj" i n i i u VI ^j^a dlLJLLaJ (_^2>jJijl /— ^>.a (jr^- 
3-iLjj ( _ ;r Ll JlC.1 inj l \jSb J^-— lu Jjulaj j A-lILc a*Li^=_i i^=j^>JI j SjJlSJI <J2J ( _ ;r ic. Jl£.1 inj ^JJI <<tl^",^VI 
?cJa i •■ ' (_^2>j_HJI (jl LaoJI f— <-l j "" 1 " j * S ~y ' ' ij-- L^J*- 16 ^ 1 J' CjI*J-j-1 J -1^* («J-l J ^--j all (-Ijt i*i"itl j_q.tJI 
^1 mil j»J^ ^"-^J ^- £ -J- ua O-C- A_>Jl_Lll '"'1 *■ ) uaJI (_^al Ltaj aV 4_uljjJI CjLjLu ^jj^ 4JI I -i^— • ..(jjiLa^l ialIk>JI 



.u. 







jJI T\Y 



ittljjJIu^if! 





INTERMEDIATE 
PLATE 



SECOND 

CLUTCH 

DISK 



iLai-LiiaJI i_jjj_*JU (j^sljJaVI 1 o (j m j ijL;^= l^-i"-^! (jL-aj^ ( Y- A ) <&j J^ mi 

Pressure Plate ( joJLdll $U&& ) kiuaJI ja jJ A£j4&« - Y 

j /<UlLLll «L»._aJI jj i La » i a ) I !^ysj!£ j ^j-^ )l Ull r' Lag ^j^a > jj' : ~— ■"" J 3 Jl>-Ij 3 Jl>-jj 4 I ab^= u a 4_Cj_«_3!ia (_& j 

t_y j^-j^l l>-j ^^ajLlU ^j*^— 1^— -,^VI (j-alj^^l j| (j-aj^JI «JL ct. j-v ial Jlj»JLi a£.Ll!I 4-=^JI <J^^ l£J-M 

jLtLUa 3jjJiJI (JJL) (»JlC <JL>- 4r '- a ' 4 -^ = J^ >1 ^' J 3jJl5JI JJLi «.1_<jI 3 Jl>-Ij 3 Jl>._o^= I a gJ» a JjJ^J J l/ 1 1 r I ' 1 1 

(j_a lLsJ uaJI <_>£>J^3 * ' ' ^J J ..4_^=j^>JI J I ^ fl " clUjiJ J I <tl^— ",^VI jj^ljjal j| (j^ojJs <j£. <Ltg.LL!l (j^ljJS^I 

I j ^— j (j-alj^^l *_a ,<tl^— ",^VI ^ 4^>oLL!I 3jlj^>JI JjJljJ ( _ ;r JLc Ij-iLJS 4-Lt_-yj w/ '"' i_s_aJLul_i j j_ifcjJI JjJusJI 

.«.l_L>jzl j /yJJ-I' 4_ajlJLa 

(JjUlJj 4t- 4-aJLsr" ' n U ^j'-~* il j-lll p3-<J ULua I a * i <a3 j 4 )l ^— i ■"■! .SJ-CllS gjja )l all <Lc.j_a_^a r I Lag J I 4 millu Lai 

4-jjJjJ (jiajljj jj^~~ '"' (j' W <J-^>'j-<-^ <> jui> j ' <tl<^-.".^VI ( ( j^\j*,\ j| ) (_>^3^9 CjLjLLaj (jyic ' La » i a ! 1 4-iLig. 

3_^>JI I g^l Islal j *~~'"j" ^-J^JJ (_>^ a - 1 'j- 1 jlj^ - *" J' ( "^-J j '"' J *~^ J-* j^LiajJI I Jufc j ) l5>^' J p-^9 Ar ^-^o 

3jjI J (_yic f"jj-^' tiaJi_«iaJI t_gjl 1 n"n j-ujjj a Hall I I Jufcj 4 1 -» flJI ' /- a 1 »" La jl ( _^ia » a]| ^^^Jb ^jLtjj j^=aj_a ^_ 

CjIjLuj/ '£— a\ jJtluj/'^l *jLi 4Jajvj Lj-a (jiajLaJI 4jj/LcJ (^^JLc 4_i j-uLl!l ' . 'j Ha II lLsJi Lga-ll aJLs I Jl^= j (jiajLaJI 

LJI^lil ^j-^ )l aJI /t— Lo-i a I La * ) I I Jut> (jl I -i ,:: -— ■ .. (j 1 aJI jl ■ < ^-» SjiLuLl L^j^La cJJj ( JJt-><J L4-1 3j ■« LaJl < >a ^-—j 1 1 



.W. 



SuuLillSJb^l 



jJI T\Y 



itfiljjJ!u^fif!'iu2j 







■JH 



Clutch Of Coil Spring's Pressure Plate ?LuJjUI i*x«)t ( uULj ) j^j l>) j J JaUaJI ^ - i 

4 _ r lc (_^j_jI J J 1 '— i ■"■ ^_ 4_cjjjj 4_j_) j)jJL>J I (_pajlj_L!l 4_Cj_«_3tA <LajlJLa tfLsol ^_ i LaJ» L^aJI (_^3_>J3 LJijjJlJ uilj^so 
j - 1 ^^-.l^-.'.^VI ^olj.^ 2l jl (_^3j_2JI (_ r -lc a! laxll ■ Lj^jI J Jaj 1 a 11 f-JJjJ t*^- <*' "Jul lJ-<k < i^J^- (<ufcl (j-a J 



J^jJIj J^aJI £.lji> 



jIjjmJI JJ 





k- — 



( jL^L ) ^jj! jJI .t-.j-^tl ^4^. ic-jj-ll ^l*^' o^'i^' °'^ l£>*-^' J 



.u. 






jJI T\Y 



ittljjJIu^if! 




PLATE 



BRACKET 




SPRINGS 



RELEASE 
LEVERS 



X SO ft P. 



ZjlJj\1\ oLLjJI J j^lj^l (_,jMj <_>iajL2il ^Ltax. i£.j-9Jsta ( Y - ^ ♦ ) <£j J^- ui 

Clutch Of Leaf Springs &&>*! g&!i>N J4 faiiJIj*^- u 

(jr ic (J-ia-tJ La_4 <LLaL^=_) . UA 1 ,MI ( _^sj_aJ| . Uj Sbj9 (- LaJu x_sljj <Lc j .a^a-i A_u^LjJI x_3lj)jil (J I J j" i »L ciUj 



3VI 



O-^- 



j J al^aiLl 4 j^-il^-i'^VI ^^aljJaVI jl (j^sj-SJI LJaj -»■" (jr-L. pi La IuLj JaJi uaj I f-jjj3 
■ J-Lt-JuJI £>£, 4_>JL]I JLLlcVI J-lLSj j ^Ij* mi" II j-a-*il 3-sLj Jl LiUj ^JjJ <^p- J*l^-N; icj-a^=-aJL! 



Clutch Bearing ( jdjLi)l4**fl )jajL£JI<^b jUjj- i 

jjjjjj 4_laj>J ^j-^ 'I aJ| ^j taj I a « 4_Cj_a-3tA (Jj Jpl mJI aJiJ9 ^ya (JjJuJ.1 JajLt^aJ I (J-u^sjj aLl ^j-C- 3jLlC (—A j 
, U » , ^ 1 1 jjiajljjj 4_jJjJLI «_al_ajj| 4_Cj_a^a J ( aJ^LJI ) <JH-*il J tLajLjiaJI <L^3j) mi (j-UJ La i_lLij J CjLlj Mill 
Jj^aLtl (JjLoJ.1 j ^^LJI 4^3j) Mill i_ Sj-la <JjLiLa (^^jLiJI 4^j.Ia jj^~~ •_' (jyij O^JlP' d>|^ » .'^^.' J ■■(J-^LoiL) 
i_^vj L-lA j .. 4_jSj_aJI CjLjLlII i_3lj_Lal j| JaJLiiaJI *_al_ajJ J_iLiLa 4J (jr L>-l jJI i_3j_Lail jj ^— J Lq-Lu j-i_-*J I 
j^>JI jljjiiil -i^»-J (j-a Jl^=LjJLi LiUj j i La a£ CjLcj Mill j-i-LtJ A_lL%C «.Lul VI J-a-*3 V 4 -t»- ATI jj} ( j_ a Jl^sLIII 
oJlj4> ■ " > i>*7>\\ La I jLa '~'l all I i j r A ij\JLA JJuu ^Ijt m"i!I I A) -t^* jjJLi 3 -i seal I oJufc Jjl ^l^o~ ..^iajLa]! 4_uLi jJ 
j 4_Lla (J^al Mia ^>a cJUj )> ~u i u La j 4 o ae all j uptJ ^a VI I ■ I LaJ j Li i-ju Jaj t£ AJl ni^ Cjj^s J-4^ CjLIUI 

.?->L-a!MJ AjjUI ial^alll IJl^= j LlLSj 



.H. 



SuuLillSJb^l 



jJI T\Y 



itfiljjJ!u^fif!'iu2j 




Release Leaver ( Fork ) ( jJ>ss£)t )^L»i\jhxuai\2S^!i - o 

aJiJS ^j_a fj N '^ aj-5JI j-uLj 4_LaILi <j-u I /V j'^~~ , "j' J^ 4 - 36 - f-^J *— •"■i 3 - iJj^' P.9-"' ch" *-*^'_) (j-*- *J'- lC - Lr^ J 
4_lL>- (_ r ic (J-4-«-i I— tfcjL^aJjl jj-rca j ( ^j-^ " aJI CjuLi x-bljj (_yic ' Lai tlall 3jjs) 2 ajl St I 4 ,"l" uili j Jpl 1 nil 
I jL_tk J Sljjj ^j^ i\ aJI 3 mCJ (jr-iLc. (3^1 mil JaAi^aJ Lajtlc j J ^~ '"j j-"-> J O-^L*. (j>L U^JJ J' Cc-l3 Ij->iJ I (j-« 
4_sl3Ji-l3 A^=j_iiil J-><1\ i_3j_LaJI JJ ( J-oUJI allalll £oj <_.in->. ) L^=_l! j j Jojfc jf L^=_uL^=_l-o LaJ iaJLuaJI 



J ajj (_jJ-!1 3 1 ~- all (_y-L. <-L 



« »^st J 



L^=<m11 



-Vl L_3j_LaJI f-SJ^J dH jJ 



4_se-LLl J p j -i L^aHJ I (. 1 1 ii-*. 4jJi>j a| 



■o J I 



aLajI j 4_^=j^>JI J L^a (<u_j tt^-p. (jJajLiiL! 4_jJ3jjJI CjLjLlII i_slj_Lal jl CjLjLlII x_3|jj (jylc LfcjjJiJ i Lai LJall 
i _ji3j_S J ^j-^ )l aJI fl Lag J 4-31 Jlj»JI (jj^aJ 3 ^3j >< i I (J-S-l J I (Jj-ajJI 4-!L>. ^_ J ..j-l>JLi <Lc.j_iaJI j-i-lAj ^jl Q.C 
J LaAll 4_1L>. IL. Lai ..3jjJi]l J til! 3 Jlj».Ij 3 l"^-i^-i jjjjj I J«JT^ , Ml ^_-,^V| ^^Ij^f j| ^^jJS j iLai uall 
(j a ^-— J 1 La i 1 a II (j^ojJs (j! d..—L>- <Lal ju»JI x_/0 JJJJ ^? J <L^=j^>JI 3j^>- 1 ( tl^— *i-*.VI (^^oljjsl j| (_>^>j^ jj^~~ 'J* a 



^j*J^^ 




l_^ul i J*a 






jlpj tl: 



>tf^ 




(Jj^jJI J J i^irttl i^a^io *_/J l^lpr Luij^= J (_pijLaJI 4-a- r t^a ( Y - ^ ) j«3j J^-i i"i 







JmIUUjIjajUMjj^AjJIY- Y 

j_j^j>o ^_ A-aJiir" mil 4_jJ^f I 4_iLl<jJ 4_^=j_>JI J ajj^ill J-Sj «.l_ij| ^j-^" aJI (J_Lajj (J '^3 4 .J p <* J ' "'«" 

: I <i A j LiU jJ 4-t-u.U p la * II £yi (juijj i_l!l_ak j ..4^=j^>JI j Sj jJiJI J »^3 jl ^j-^ )l aJI 

4-1^3L_tjL^3L_tX| <"<\l .^jtl ,-.l\ jjj-»"tl a^tT - ^ 

^y^a-Jjj Jl-^J I AlLalll <"<I'n jjj—"tl 2A1 - Y 
(JLULlLo 1 <i A j | j"" 1^— < II 4 q-a-q jl (jou l^-» tl j^Jj (jUjj x_a JpJtJI J '^* 4^aj i"i £m al fcwtl «_>j Jjjju j 

(j_C 'Uj'i i n a ( «LjI j jjJajLaJI j ^j-^ )l aJI 4_i_uLc} ^^— > " ) ^J-* - "' aJI J J* (""< Cj^Lt-a j j_lL*j ^j-^ )l aJI «L>-j (_y^- 
J-Lajj (J '-^^ (_p3j_i-i j-Jj^cjJI j Ja.* uaJI 4^aj i"i JJ ^j-^ » a]| (JIJlJ /^-lc- (jjl mil ajJs ^j_a JaJI LaJI SjJ9 JJL) 

.ejjLdJI J A^sj^kJI 

Operating Joints & Hinges jojLaII J^ul«.j u^La j 
Mechanical linkages ( <jU$J ^4 j ) < U SaJLSLUl uita^ll - I 

^j ^-» i ' i _j^3L>- 4_ulj_us v j o<* a Lta-Lj I I Jl^j j ^j-^ )l aJI 4 p-r^ j 4_i_uLc jJI jj'^-'L Cj^Lt-ajj fj-^' ^ ' J.' J^j 

j ^-— »■ I II JjjLuj i _j^jJL>JI jl^jsJI j I j i"ia Ja-LLa 4Hla • ul aj 

lLsJI La (J-L.LOJJ Lr-^- J-" 3 -*- 1 c^ 3 ^*" J' ' " a 4r- > *— "J— *"' lM*-'^ iJJj-geTp (Jjjt^ta i_JLjLa i dJ m 4 La i ul aj J-pjuj 
CjIjm i n A_ a I JlJt" i n zl at_S\ mi p_9-J-!t !_L_& J ^j-^ )l aJI 4 ^— >j .", <_! Jl^>o it._L>- ^a_il_2JI 4_c^<ua^3 J I 4_uUljJI 
■> I LaJ 4Ja i-ul aj a! ( <_ilj_>JI ) i^ll mJI i_3!M_c tli_j^_>o 4Ja ■■■'j* t _^aj-L>JI Ja_i La /<u_> J aj ii LaJI <_ij_£=sjJ! 

.Liu JlJ i _j^3L>- (Jj^al^o^s 



.n. 






jJI T\Y 



ittljjJIu^if! 



.HJ^ 



a $4^ 



^ I -— . 




LtiuaAXI Cj^Lx-a^Jl j £jjVL) (_pijLil1 Jj4mi"I 4-j^a.ul^a.iXl iLa^lK Y~ \ Y ) /«ij J*^— ui 



q_M_>_JI QjoLti 




ia_i_^? oJgjoL^? 



ilj^JI j lilLJLi Ao^aaJL^a-tXl <jAjLiJ! J^i-iuJ 3JLoj ( Y - ^ Y ) aJ9j J^— 



.rr. 






jJI T\Y 



ittljjJIu^if! 










,>jdSJU 



'-- 




djlg_b_^\J| 



UtV 



ijg_bjj> 



u^ 1 ' 



(_>iajL2JI (Jj^sjj J i^-iril 4_t^3LjJjjjLjjJI iL^sjJI ( Y - \ 1 ) aj9j u^ 3 '"' 



.rr. 






jJI T\Y 




tf** 1 



uii i^p uijk-yi 




(j*** 1 



Lolj ^, ji' 1 j'^ijl — J 




itfiljjJIu^if! 






t) J"— *5 iJ'J^ 









^U^aoljjJuJI ^yajLall Jj«-"' flj5l i -^ ^J-^1 J 3 <-u^S^Jl i-«r<|jU-..^| ( Y~ ^0 ) J*^— ui 



Free Travel of Clutch Pedal ( j^all )jAjL21l2bUJkJjftMjl.)£il 

jlj_iiiil '4r J^=*- Jj^* - J jl 1 q'=^— ol fj^l I j 4 \«\.\\ ,-lj -».\t t Salti ifuoJI jl q/» VI frj Ijt ,<l t\ j J/»lj Atl 
j_«jlII (JJLSj l_«-4 LiU JlJ r-L-Lc^ zl tjj-i J I ) o" i "U (J-g-tJI x_ lis j ^_ ^j-^ " oJI 4 g-a-q (Jajvj ^j-^ 'I aJI 4_i.uLc.jJ j-><JI 

*> -i -» all (Jl J i" i nl 4_lLj__, i.ii i ii t '"'I flu-. (j_a lLUJ (_r-^- ' t -iP- ! L^J - * ' ' a * 4__=_tj___JI (j_s Li jj aXI _-lj* i*i"itl 

. a, I U> i U i I j'll^-i /* j I ^ » a j * 2 i j « , ,-, 1 Ij-L-u 
-ti- 






jJI T\Y 



ittljjJIu^if! 





^y^auljjjuiJI ^LkilL £LaU]| ^p^LSJI 4-mLcjJ j^JI jljAtl ( Y- )"\) *«j J^ *■ 

.JjiaJI 4_loj^= (jy ic i_3jjljJ (jl (jVI l_Ll (jAjLSJI *lj-»-t (jyic. i_JLLaJI (_5jjijx. i_3j_*lJI Jl*_) 
Jpl i nil a. JJS C^JL^= mis aj JlSJI j <L^=j^>JI (Jjij j ( (Jj^ajJI ) <J-«jl]I <UL». i|-j-p.tJ (jiajLaJI (j] (—SjjjlJII (j^a 
4^=j_>JI j 3jJl2JI J2J 4-iL^l (jli ^^SajLUI Jl JlJ ^ylfi. .U;,>.tl JLv '£_ Lai ..4_> (j^sLkJI Jl JlJI ^^Lc claJLi aj V 
^a i nt j Lajj^C A^=j^>JI J <^Q jl Cj Ul^ i n 1 1 M^U fu-i LJ^L>- (jP^' J (J LtaAll <UL>. (_ y jfc oJufc jij^-*" J ' * a j"" 
ajlj^l -ij-a-C jj)\ tiJj^>iil (j-a J flj *" tiJj^>J,l »jjt£ (jLa (jiajLSJI Jjj mh" JtJ£. j .. J L<a-dJI jl jLpJI ^-^J ciUj 

'.(_ r ii> J'.i_t-UpJLj AjjVI «.ljj>-VI j-t£. ClUl^ 1 nil 3j? LLt^aJ \ eg I lXI 
I mimj ) ' La » 1 -" 1 1 (_^3_>J3 /<u ^j-^ il aJI r I Lag «3 1 al>JI ^j^a i_l!j_>Jkl 4-)L#J ^- ' '^~~'J ' *j"^ J"*"' Lr - * 3 <Lsl Jl>JI 
C-jJ 1. 1 1 11 ~>. 1 <tl ^—"^ VI ^oljJal j| ^^jjs «3 ( JajLuaJ I <_>-£>>J9 (jr^ 1 ** ^A 1 i^aJI (jJajljjJI icjji^a ^j^a 1 La » 1 ia 1 1 
/7jL>JI j j-LjeJL! /— il j III ajl^^l ^a-ax J I j-l^>J I <J^>.I.} <Lc.j_i_uJI Cil m 1 u a /<u j-iI/Lii.) j-l>JI Sft-a-C (OJ ^j'-^ )l aJI 

.(jl-ij^a-JI Ja-auL3 j-i->JI 2jj>- |^a ^j-« 



-te. 






jJI T\Y 




ittljjJIu^if! 



tlajlfljl Jj-3 5 



^p-Jjall (Ji^aa 




I 



.YV 






jJI T\Y 



ittljjJIu^if! 




( JJ1) 4_Hjj_Laj ^j^— d j j^=jJI JjjL-u i— 3L>J| ^_ j i —- LjjL^3L-tXI ^j-^ 1 1 aJI J a-g ^j u-dJ (-^sljJ jj Jtjt-J I ^j-^ )l 5j| (J-a-t-i 
..J-i^ajJI J (J-i^iAJI x_£ljj a I JlJt" i ill (jj-i J ( ( _^aL>- Cj-Jj 3 La i ul aj ^1 ) 4_l^=ljJ jj JlJjJi 4_2jij_LaJ ajjJLJI J r^j-*^' 
J jl JlJIU j"^i ' aJ_*JI j SjJlJlJI (J 2 h aj-Sj La 4_La j ) ,^— »j"l ^j"jVI ^j>» >1 aJI 4j1c j j allaj <Lal_*JI (JJt>- La.a 
(J-Sj « juea ■ ■■ ' «LJ2 lj-la-i (*j-*J' (J^^ 6 - '^^^ : . Jjlk" La jjfc jj>.VI p4-lJI Lai Ag^aaJaji LfrJI 4jL-ajJI ^mni La j_4> 

\l i i .-~> ,Vi d -s.1 ,>■ 1 1 ^"m i ii La jj$> J 1 j"Af 1 i>>a j| jjJUl J l A 3 Jt "" 

Hydraulic Clutch ^USyJfj^JU^} I 4Ls$JI 

I -i^~~' sjJl^JI (J-5j a I LaJ «.lj^>-l (j^Lj J] i-i!j^>Jkl (j-a sjJl^JI j 1*3-*-^' (.Li- 1 Lr^ 1 ** J ^""* J 1>U ' 'J. aJL^sjJI (J-a-*J 
' < ^-*j" J ^j-^ )l all <LuL*J JjjJi-j j ^-—i "' 1 a j j i j a i— laj i o L-i (j ^— J j LaLa-i ^j-* - "' aJI 4_cjji^ta ^_ Cj Jl->j 
4 La i ul a i ud^jaJkl (j}^-* 3 'jl' 1 <*->l-£J £ys I j"' : ~~'J "*- Jl>-G <«L^>- aj-iI/Lua i_l!j_>Jkl 4_iL^J ^- ** J' : ~'-^J ' J r 4-"-^aJI 
(j_a j^^Li" pj-l J-ik J aJ_*JI (J-2JJ (_^3L>- (JjLij/ aJ_*JI (Jj-^ta (Ji>-I JlJ ^j ^— i ) J ( 4_sl Jl>JI ) jjLLaJI <_!2jJ_]l 



Dfll^.V TQRUS 




DRIVING TORUS 






<Lu IjJ-S 4^=jj>- ^_ ^jM-4-s-i «J-j'-i ' fl l - J " J^""* '"* (_yic (^ytLuaALa (j-u-aj.^ jj^a A ^~ ' j}j)J ^j. AJL-ajJI ^j^— ""j 
U,LLs i_dj^>iil x_a tj'JJ^' t*- 1 '^ *^1 *•— -i^ j' J"-"' J L^ajtJI ^a i n< j Ldj^>Jkl ial Jl>- x_a Ci-Lla 1 a AJLa-l '^>-J-I ' j~\3 
4^=j^>JI (_UiJJ jl JjJ^i V (^ JJ' 1 _ / ^-~' - ;"" aaJjjl <L^=j^>JI (J^j JijjsLu Clllh jj>- 2 1 a LJajJI La-Lu ..(J-a-tj ijJj^sJkl 
(_^JlJI j ^jJJ LJajJI lTH" ( J- 1 — ~>! I l - :: ^i3 ) '^J ' "J^ (JjL-oJI XJa ■ ul aj ciUj j jljjJI j lJulJI x_a (jj iln'tl aJL>- i^_ ^?l 
A_jj^=jJ,l Jj_LaJI ajS (JJLflj ajJtill (J^-Ll Cujjjl pL2JiJl (JM->- (j^a (j-LLLajJ,! ^j ' J ' '- * ' ' 4 -^ = J^ = *- Ci-liTij /yic- (J-a-t-i 

-TV- 






jJI T\Y 



itfiljjJ!u^fif!'iu2j 




(_piJjJl_) O-JjJI I Jl-i4> a jJa uaj i^.,_l>- ljIj ->ill O'JJ^ ^-J— LU *-"-£) 



Ur- 



ijJjjJl_1jJI O-JJ-JLl J^-JjJJ Cp-^ 



j"^ : ' ^JIjjJlJ I -i j L)l>i ■ La_4 ^jjjIjJlJI (jJj L^ajJu '"''J ->■ aj| ^LlitLa ( J^— i ifgjl ' I i' : ~— ) L. M ' -^ J 3 I J 4_iL>.| jJI 

j.i i nill jj zj_i^(l «_ Lcj i_^Jl!I jjiilLi * ''-^"^ La 3jJl5JI <_pLi ojj 3jIjj>- a^»-jj o->L^= La I jl LujJjj cjLiill jjlc 

^J J al^aJLi SjJl^JI (J-aJ aJljlI 4_Jj JljJJ i_dj_j>Jkl 3jJiJ3 ^j-a 4 j i m'< jJiS (j_a <jj^?Jj^M ciUj jj£. /J-J-y La j I i j Lu 
^jljjj <Cj-lu Cjjlj I -i 1 ^— ■ Li!j^>J,l CjLAJ JiJl^. CjJiIj I -|l^— « ilaJI J j ..4_t£^=j_aU ( 4_pJI ) a JljLUI Cj>L*j«JI 

j ...^LxJLa (_L3l j l Luj-Sj Li!j_>Jkl CjLiI jjlc j (*>£■ ^j "* ' u-& j>j i ~~'~^ * J. ' ^~* J ^~~' ' o-"jlh-^' '*■ c ■_ a - ,3 - : ? ,, -^ (jtL^aljJI 

■* i a a 8fc * 1 , 1 Cibz^ i nil ^_ LiU j > jj' : ~~ ' ' J OdU J 1 "^ (j 'J '-'*'*" ^-J-"-" i£j> i ""< t*^- 4-JL>. ^_ 4JI Tciisjj (jl (_<->.j LLife 

0_l>- 4 La i uaj 1 1 ^| 



CBAMPtS"(AFT 




FLWVWEI V4NES 



jlitll ^jjlJI JaLi jT Ao^aJjjjUyll a^yi ( Y- U)^jJ^ui 



.TA. 






jJI T\Y 



itfiljjJ!u^fif!'iu2j 




ClUl^ intl ^_ LiLIj ^J ^— I ' J LjJ-U' jj 'J L^ajJI (j'jj-i 4-C.J— 1-U (_g_gl I n"l" (jl /jll SjJlJlJI (J Sj OjjJ 4_usljJ <L^=JJ>- 
Jl^-Ij p , „-*£—, 1 a jj .:-» i «_a ^JIjjJlJ j >JJJ t^aJLJI (_L>-I J O-JJJL! 4_L^za_jJ jj Jlo-J I dlLaljjJI aJuljj tt~£>. 4-JLaJI 
jij ^—>~ j i_£jL*JI 3 ^— ij ~- i I (J Sj a I La-Li !^ys\j^ z\ JJljlLo jl Jj_aJ,l ( _j^>j_5JI jj jJa )l ajl j Cj Jl>j La j'j^. (J^ 

.X 1 ♦ ♦ cillJuT Ao^auJjjJuyJI iL^I 3*U^= 




J**JI JUL*. 4. ij^jtj^jLjyll ik»yi ( Y- Y • ) ^j J^-.,*;, 



Torque Converter fkjj^lj^t* 

.<LoLfc 5j_us « .Jajl ' OJufc _J Li!j^>Jkl 3jjJ3 J i*.^"^' ** *** '^** a 



HOUSING 



FLUID 




ENGINE 
CRANKSHAFT 



Ja*]| <^t^= j ajjJI J>>J, *U! <_4^=jl]| ( Y" Y 1 ) (olj Ji 



-TH- 






jJI T\Y 



itfiljjJ!u^fif!'iu2j 




Torque Converter Aggregates j»jjt)l J^*i 2L*yUjJI uLJ^Xl 

'. 4_u 2( I «.|j^>.2l (j^a aJ-*j' cXj--*- > jj' : ~— '"' ' 

''-^■^ a r^j-*-^ J 4 -^ = J- >1 -J' J-^- 1 *i-<jl (J-q-t3 ^jJl j 3 sLS-lXI aJL^jui f-Jk j 4_i_upJI - 

3jJl2JI (JJL) (JjL-u jl i na (Jjj^fcjJ AJ-flJ J » vl S /t I j 3 JljLSJI lA- 1 ' ■ ''"— J " J 3 Iqj ' "J aJL*jlIi - 

Rcmwr 




l\.=lg.lNE 



31*1033 



ajjuijl J i^3jL>Jl ,_)JiJ (JjLu j\ mi a J j»j-*-J1 i}^ seja CjLJo^aoa ( Y _ YY) ajSj J*^— oi 

4_lLi£. ^j-C 4jj)'i i n a ^j ^3J j 3j>jJLU j 3 JljLSJI 4-L^jlJ| (J-lj *Jij 4_lLl!jJI 4-L^.tJI (j) /<u-ujJl-i I -i^~~' Jaj>-^Li j 

: t _ y 3^( I ^_ «LajUaj iy^se UJ J Cj L^=j^>Jk u <L^=j^>j| j 3jJl5JI (JJLi (JjLj/J f"'j->l Jl>-1 r^j-*-^' (Jj-Je-a J-."- 1 *- 1 
<LL^=ij3Laj3jl 4_2jj_LaJ ^j^— d J ( <t^=j^>j| Jj^sjj <J-*-^ ) ^j-^ )l flJI (J -1^* (»j-«-Ii (J_j^ta (_)-«-*-) ~ 

3jJl5JI <_pLi icjji^a j udj_>iil (Jxi i*ii~ jj^l 4_>i_iLLll 4_uIjjJzI CjuJljJJI ^jjo\ < - J> " a I ■ ^J-^-i - 

La_a tiJj^>Jkl ial Jl>. t_*JL>- ^11 ijaLtiJ ial Jl5&^= f»j-*^l cl^ 5 " J-* 3 ^ I jj < "*< ojj-^j P 7"*"^ J '.^~^^ l>^ ~~ 

J^— '*— i <ULj-a-je-a.U (J aL^auja ij'^-j' ^J^i Ja^ i*ii t «GLijj ijJj^sJkl (j'jJ-S ^jj 1 " (j-a J^JJ-i 
xjJjjJljIjJI p' : ~— LSeltJl A Uajb <U^sl_>JI OJJ-JI 4 -»■ i ia a (J-tiiuJ - 



■<jr- 






jJI T\Y 



ittljjJIu^if! 




BTATO* . 




a>*-!I J^tA IL. Ljla-ilaj j 4-iLJjJI iiajLlI ( Y~ YY) <£j J^- ui 

lj_ksj <_L3tU 1 j i i n t ^jjj u ^-» J^>- J <-^2j-5 /TiTl>.j ^yjJl (J^sl ifaXI ^j^a 3jJ_aJI (JJL) CjLcjji^a (_>^=> Mia j-p-G 
4_iLiX. LlUj 4-LLal (j_a j CjI JmJj j '*"' *— ij [ I ) L^-J! (Jj^ajJI 4-Uu.a i j^-— 'I a I ^_ «CuTua CjLc a_<iJ>Jsl oJufc jja^aJ 

'■(J^al ifaXI oJufc (j-D ^j^a j i^ya » a]| 4ht1 ^mni La jl ^j>» » a]| Jb ^jLajj j_i_lG 

/— ^3L4Jl *ij~jVI CjUI^ i nil ^jij, LLuaJ (»3-*J' (J-2-1 (J-^' >^' ^J-*- 1 J' (J^ 3 ^ -^ 
/y^auul aj"VI j ,y\\ \ >j-*-JI (Jj^tAJ 3 ^— '^JJ 'j r SjJlSJI (JJLi Ojj ^j" i u a ,yiall . £ 
^jj/j^pJI jl <— >l LLmXI (_)^=G 4_^_pj Cjljj-isl -S_a^>-J Lj^-Al (_>^=> Mia a JlC ' ( " * j a ^jj/j^pJI J3J ' ' "^ 4 ; i i.n rtu Lai 
jl illUl^ i nil ^Jl^I ^_ ^jj/j_pJI Jl>- 2 Jp£. t — 1 ^ u>1 ^ ljl ^j^"-* 1 ' ' l*-"* OJJ-LJ <L»-j)jJLJI 4.1J3 jl j-l>JI Ojj (_)^l2 ' jl 
. LGl J diLLal^lUI (J^=G jl 4_jjj/Lre_Lll CjLLaljJLLi Cj^ojUI (J^=G 4-5e_ui ciUj jj^~~ 'JJ LjJU »a- 
-}o-*C 4r (J^=LfLa m£I -i^»-J *-a (j| Jj^aJI Jj-aX. Jl (j-uj^pJI Jjj^-"-: 3 (j- ^-^ = J- :>, -^' J ft" '" (jl Juu Lai 
J^aLsia 1 aJJ <*-=e_uj 3jn 1 ntu ( ajj^atlLa j 4_*jj_<_u CjljljJLbl ) i;iiLi 4jJliJ Cjljj-al ijJLLili Jljso (jljj^=JI 

.(jl -}j^=JI 1 a ' aj * a (J^sL*. 1 aJj jl 1 . i\l .^>n 



bj ^-itl (jjc ..-. AX I 



aJI 



U J J '. ' ' ' o-^j- 1 •— ' 



iUJj 



O^-ir 



/«j_i i>t._L>. «LJjjL^=JI (Jl i *— 'j —■ i I J LaJ /<uJ 



jl (_ r -LJI CjLJLLjj 1 a I" 4-itjjj A-lILc Cjljj-al CjjJl>- I $}*— il i^a (O-ibl ^j-a /jJ-Ilj 4Jj j^=Ju r-LlII (j-"^G 3 la 1 "'j.' 
jjl_>J,l Jl «LJj j ^— 1 11 (j_a 3 ^— m >J| (J-aj-U <H (j^±xA\ jl (^^LjJI ^jj^jJI (jLLij/1 ,J^=G jl 4Jj)j^=Ju (J^sLsm 
(,-il ,„^1-,V| ) jjl_>Jkl tfjufc (J^^cjjj Cj^LsejlII J) i_dj_>J,l (j^a ajjLaJI j i*}-*^' J-^-'J i— lM-*-»-ll ajlju Aj-a3 (_pJI 
«.L<j| AjjL>JI ^ ^~~ u a I * ' Jul CjUIjjJ zl (J-a-reTiJ (jj-a l-Jua ^j^a I j"f I / .^. jqjjso i^jJI j-aVI t ~*j u^3 *'j-^' t^jj^ 



.n. 






jJI Y\Y 






2urtttl 



-VY. 







♦• •* ♦ ♦ 

:iuVlciljL*JI J*^=|/^ 

j j j j (j^a ajjjjjl (JJLi icjjj^a (jj*^-*"'" ■ ^ 

^yjk ((_)J3 »l flJI) ^j""»l'^-»tl <LajIaj .Y 

^j-^ )l aJI 4 g-*-q d^jUj V 

j I a A ^j-^'l all (j-tj )""< Cj^Lusj jj^a (juijj Jt^-j-i . i 

.(J\ /<u i<tl^-."^VI ^jl Jl aj Jl isl Jl>JI ,j-<J iiJj^>Jkl SjjJ9 JZuj .0 



: Juu 4_u^M CjIjLaJI *Lal ( X ) LaMc j| ( \ ) «-a>Ll x-iis/Yjj^/ 
( )4_i_l!jUI ^JaJ I all I CjI j I gjj i La ) ^j-« I A^-.l 4_iJ9jjJI ^j>» <lj <tl CjI j i La » i ia 1 1 (_^3_>J9 <Lcj_a_3t/j . \ 

( ) LtcljjJI j SJL2jJI cjI juJ,! £- Lai jiie^ul j,"-^— *^l {jr n > ^^-.^.tjj.i^tl ^^^LUI Jji'Vi cj^L-^j . Y 

( ) tiJj^>J,l IjSs ,J2J «jLjj (jr Lc (j-iajLSJI 4-i-uLljJ J^>il jl_a^iJ,l (J-«1AJ . i 

■SCiUl^ i ntl jjjjil^s ^_ Oui^ i ntl jjujH 4-J aX *Lul ^j-^ ll aJI (J-a-t-i I *.;^~~' r - >c*i I / V(jji 

.S CjIj^^=JI (Jl (J LaJ (j,^*- ui!j^>Jkl jj^a ajjjitl (JJLi d)l ai-aj. jl LtaHa.1 ) y-j-HM t^yu 

S^j>.<1 Stl <L«^t3 (_yic jLjaJI 0^31 J w h >1 -'' Jl "A I 4 jo frt -r-jJJAI O^jj/ 

.S^iajLUI Jjiu.i"t f-jj^/L) AJLsLtll 4_^3_uL^3_J,| iJLa^ail LLa-tlaiKJ /<u-uj I / 1^ 



.rr. 






jJI Y\Y 

SjJaII JajuLLu 






ul£»^U 



.rt. 




*i*3* 



-uj^l S ^l-i" 



■cvinl[) lliii)Tillr].cvicill pilnill nnlnllniiiiiiqQll 




3 



»«J 



*3 



Sjdil! J^JuLLukj 



( Cjl_Cj^_aJl 3jJllx^> ) J^LlII 








■ 4 lil'VU ClUl^ mil LbjLjJjJ A ^"jf—~ ' J ( (j-uJ_pJI ) Cll Li ) nU (j-U Jjj-iiJI X&JJUZ — i 

i _p3jjLjl (JjLiji^aJ JSj-^teja 4_u_ulj.i <LcLJ9 - 

tSjUallul t\Wt« 

41aX 4_uLi^= j 4jljj>-lj ( _jiajLSJI 4_i_ulj JlJ aLJ9 Jl9 ja^a ) (j| - 



fe 







CjUI^ i nil J^oLllo p'j-it - 

( jJlJLLuj ) j-JJ/LlSJI CjUlj_<_a]l (jjJ-LLg "~ 

CjLc.j_ijj Cj^OJI J (j-Ckl^ i nil jj CjULj i ntl J^OLllp - 

( (jr Ll_LL>.^?l ) JlC.LjJ.1 ClLcj mil ^JJIlG - 

/-^a-iJl aajjfl CjLc.) i ntl jjjjii^a - 
.^jj/J_pJI (. i i ill *_a 4j9^L*JI J Aaj_*JI J CjUI^ i ntl (_ll i n~>- ~ 

Gearboxes L^\^i\ ^ ju^J\ ^Vua \- T 

*_a (. 1 1 uLuJ La-i SJl*JJ _a| 4 ■ ^— »j 1 1 uilj^ta (^j^ - 3 *-^-J- u ' (Jdi^* (j^ - J? una SjuLiL) CjLg.^ 1 ntl J^j J-Llo j-iTm 
oJL_ib (Jia £_ <_) a LLaJL I (jl_3 J j 1 a j 1 e (jr-L°J <J-i>^ 'Ar (J-* 3 -*-* a J-«Jtl duL^= I jl }Lj-a,J2 .. 4_iLtaJI (Jjw«JI 1— Sjjj-ta 
4_IL>. £_ Lai ..i_*JI JlJI 4-g.j mil (JjISj *_a LlLojJI <UpJI CjLojLLo (jr Lc i_JATlII jl JlSJLI 4_lILc aJ^I a Jufu i_3_ajJaJI 
4 ^i^-il^-i'-s-VI SjJjJI 4JJ3J Ij-tiJ Lu 1 n't (J-fi^ ja ^— j AJ^ttl (j-a 1 . 'j LLa 1 1 (jLa ^"ilii 1 nljt J^-a-a (3^>^ 4r d-* 3 ^' 
j j-jj_L>JI ji Cj^LjejlII CjLU JJl^. » jLjj dJJj (jr Ic (_x3pJ J J J 1 1 1 Jj-Jj-La-tl < jr -Ll 4 ■ ^— j 1 1 Llb^el] 4 ja I U 1 1 
<~i\l ■»■<■■ JtJjJjJ AJ-Sj (_£JlJI j_i4> ClLcj mil JjijJ-'-'-^' (jLJ2 (jOJL>JI N ^~- 4r J ** J ^-— J [ I <Ulj_<-u S-iLjj J LltL) 
J^JjlaJI i^lC LiJj_36j]l JL>- <4" <_jJlfLll ji Jj^l a-g-J mil Jfet-ifuiCu liUj J 4 j ml_U,l kc.j mil J <V-*-1L) 4j^=jJ,| 
^jj/_a^jJI J^oLLlo j /jili 1 u2M jl J g-a-t. I Jj_jj_LaJI (_ r lc t-l!j-a^ltl (JL>- Ar icj-ui (JLcl JJ-uIl*j (<u-i La-Lu ^JLajJI 
/-^a-iJl "jj > j J I pj-ill (j->5 ^jj ^-»" j| pljj^l 4^Qie 1 1 CjI LLmJLI CjI j 4jjLc (jj^~*" (jl Lai Loa^^f ^jJllu I o' : — 1 

.( u ^-ij" Lajjj^l) 

( jJu Ltw ) ^wLuJI j*jjiUI 3i^<* _ ^ 

^_ (J-a-t-i j jl h"h2| /'-"'j 9-4 J ^di^r^' l3~ "'*"' ' ^^^- i (J-^LaJI j (_^ JalajJI jl (^jLtJI ^jj/j_pJI JjjJil^ j^k a 
^j-a pJ-<JI <-ll_!j (jl <«t.— l>- (J-a-tJI «.Ljj| ^j u ^— > A_aj_c (J_2j Jl r-Lljso /y^II '**" '^~~"J . J CjI JljlJLI j "J '**' ^~* *l 
.La Lcjj ajjjJ=JI CjIjJlSJI j ^^ajjtJI JjWO (_yic SjJlSJI x_a 1 ' j/~^J~" aIsI m_u j-ujlb (jj/_a^ltl (jjjLu-iS 



rn 



t uLc>uJI 3i^j^ > J3UJI 



jJI T\Y 



ittljjJIu^if! 




i*jj jus Jji* 



■ -JJ- 



->J1,U* 




( (_^jJlJI ) (^^L«J! (jj/j^jJI Jijjjjua oljj^La j *lj^>-1 ( V - ) ) a£j J^-» ui 

Relation between Torque & Speed of Rotation qu$jA\ £i :Lua j« <3bj^ uLa>w j f»ij*^l 22}lfi - Y 

4 ^— j ■«- 1 1 4_l (-3L3 cL-J l>- JljLSJI j_4> (J-Uj^jJI Jl>-I jj*~~ ' ' ..(j-uJ^jJI 3 la i ul aj (»j-*JI J 4^=j_>JI ,JJli (JL>- ^r 
LaJtlc J ..LiUj j-t£. jl (jr^=*-' -^ JJLh^' tiij^t-a jl /■» ,'J j ^~- (-*Jj^=ta (j-a j J loX I I j^fl) jL^= Lj I AJsLLaJI jju^a^a (j-a 
< t-» 'j "' 4_>_iiy uj 4-J3^Lc Li!l_ut> jj ^-— ■" 4_*_a J)_Ju.«JU j 4_ujJ3 lLLj^cjj ( J^— i uA\ ) I -i ^-— ) JljLSJI ^upJI ^J-Sj 
t_gjl ■■■"' j ; ^— *^l CjLoJ JJl^. J| j-i-i-a VI (jj^pJI clsLoJ JJl^. (jl_l 4j_<jjiJI jl jl . -V.^U ^fc j (jtj_upj| 4_^=jj>- 

aj_«JI 4 1 1 n t Lg-i-Li J S3 j ' *— ' VI CjLflJ jJl^i (jl (_g| j_<_^=VI jLLij/l Jl jJu-a VI (jj^jJI jLLij/l jJlc (ju 4 1 1 gjul 
Oj 1 La ' (J I j_<_^=VI (jjj_pJI j '-^ a 1 a "•*' (j\_) 4 1 1 nitl jl J SjOJ 1 ^"* I ■^»~" j .^-.Vl ^JJ J.X.UO 2 I (jo^jJI (j-a (JjJiiU 
(_3jjtj_i-i5 jl ClUlj i nil j^jju-us 3j_^=lS Cj*L>- l_Lfl> (j_a j ..7c_pe_i^s (j •■ *— uJI j ...aJ_*JI jl jj_i ciU Jlj j j-t-i^j V I 

4 i ^~~'j a (,^1 4r 4_u-uL-uVI 43 -i j a (_j-a> oJufc j (jj/j^pJI 



aJLSJI lkj^JI 




igjijoJI i _ k j_>jJI 



( .SaJLa (_>uj3 j JuLJ9 (_>up ) (j^pJI (J-a£. 4_taj^= ( X~ Y ) *w3j J\^— 1 1*11 



rv 



t uLcj«*J! 3iJ-^ ) J2LUI 



jJI T\Y 



^bJJIuVVlluAJ 




j '-"■ a J I -Sj-iitl ,_^upJI j '-" a 4 unit aj-«JI I a g I i iaj l d^ l>- ^LlII J*— i mJl ' 7z-us\j jjfc I i^— i Cll ii . nil 4 La i ul a ■) 

Aj^olILl 4JL>JI ojufe IL. J^J^ CjLaill JJl£. j| £c.j_i_o]I Lai . . *^~*J >JI J (jj-ufoJtll! iIL>. IL. aA j JljLUI (j*>lll 

■7c.tje.ua ^■■^-— «JI J 4J 2j-wl ^aXI CjLoill JJi£. C.JJ3 Jj 2 * 1 , I j»J-»-II jljLa I jj 4Ji (_£l .. S j_...^«tl 



qJLo_>aJI J^Jijo 




iLllmXl a! Jiaelu iiu a^_»J| J 4x.^_<jJ| <La£.Liiajs <_)j1a^| ( V - X ) j«J3j J^-i i"i 



VA 







Function of Gearbox uLS>Uj uLc>«JI feJJua JuUa$ - t 

jij^~~ ' '"" (j-« i_l!j_^ltl Jtlc <Lui> 4_2Juie 1 1 (J-Jl i"i"tl i_3j)j_ksJ 4_i_ijjl_m <Ulj_i_a]| J aJ_*JI j_l2jj ~ ^ 

i_dl>JI ji ,»La}U Sjud.1 ji «u£=3 j II j-u-mJ 4-uL^a al _ Y 

JJ.L? CjLlJJL^i5 J^ tint! ' - ' I 1 1 Iaj a (- I I n~>- *> I ^— >) -1 I ] 4-g.J I ntl ^.llAJ - V 



: J! CjI i ^~~ , j U ' Ouij i ntl JjjjLluo p i ■■ 2 *" 

. UJJlJ L^j Cj Lg.^ ) n t 1 J-U-tJ /<UJ (_jJ-tl (_ 3 -£> J 4-OL*JI Cllc^ I ntl J^OLllo - ^ 



Normal Gearbox ( (ijJudl ) (pL*)! ulxj^JI jj^ifa V- T 

'•l_J\ <LoL*JI ClLc^ ) ntl J^OLllo p i ■■ 2 *"' 
4_^VjjVI CjLcj_cJI JLoLli-a - I 
Jjj Mit'ltl <Ls_)l_i ClUl^ ) ntl JjjjLu^o - <_! 

Gearboxes of Sliding Gears AlaVjJVluLAj^JIJjjLLa - Y 

4_£jj_Laj «Li Cj Lc > i n 1 1 j-4-<3 pJLt j 7-^L^a 2 I j (J-a-*JI 2— AJa^-mJI J ( '^^~^"'^' 4r- ilaLtu-uL) pj-ttl I j-fl> j-Lalb J 
(jl J_i 2 l_ak j ) I a Lsell jl ALa^Lt ^jj^jJI *_3 Jl3 /jJ-tl (jj Mit'tl i-l!j_<lu *> la ' "'J.' I J ^ '"'«" J <— »1 LI ml, I jjVj—il 
J -ijlj_a jj Jlj of (_ r -iC (j-up_tl LJlj-^ T iJ <>t._L > . ( 4 OJri" i .i 1. 1 (jLLuj^l CjI j £ys (JJ^-M (j-uj_pjl f -ia ^ - (jl j^= jij 
J 4 ^— >j *- S I (J_2j ^J I |_£J>|_) (_^JlII j_a VI «Lt (Jjl 2JJ J jljjJI ^jjj^jJI (jLLu/l x_a Ldj^ejJ,! ^jjj^jJI (jLLuul (jj i"i t"< pjj 
AjujVI 4 i nj^jJI 6 J-aX-jfl 4_1 (^Vjj^l CjLlj i ntl ^Sljus q\ J^>j J^-— ifoJI 4jl>-Ij^4J J CjLlj i ntl i>_L»v>J f»jj«-tl 

tLG^I 



VH 



t uLcj«*J! 3iJ-^ ) J2LUI 



jJI T\Y 



ittljjJIu^if! 











icjj jljc ajljil 









t uLc>uJI 3i^j^ > J3UJI 



jJI T\Y 



itfiljjJ!u^fif!'iu2j 




I j* a Ijj '» L<aJI 4_aJlbta jLLa^l CjI j ^jjjj_pJI ^j_a JJl^I 4_JLg, Cc-iILa j ( Sj-a- ("ill (_>"J-J jl ) *-)jjjJI N j i** - J 

>_u->J 4 ^— -j *- ? I (J-aJ {UJ « xlaJI J j 4_*j|jJI icj ujJL^= 4 LtiaJI A_aj_*JI CjI J 4_l!L«JI CiLlj miILi ^)— " -»"'a 

I -i^~~' Sjl-i^l Jlj_aX. (j'jj-i 4 ^—■j > ol_>ijl (j-u-O-l (_j--^- J J LflJ "' (*J-> ti-LI JlJ J Cll ( ( ma Cj^Lj (J^L>- ClUlj 1 ntl 



6j_SljJjJI 




Neutral Position jL*JI jtaj - \ 

4_Cj_a_3E J a 4 la uilaj 4 I a 2 1 ^ i_i!j_>Ji,l (j'jj-i 4 ^ao. Qa ' : — <" i_d_J j s.l_ul j i_l!j_3tjj V 4 ■ *^- 1 ) 1 1 LaJLjj jji (""ill 



i \ 



t uLcj«*J! 3iJ-^ ) J2LUI 



jJI T\Y 



ittljjJIu^if! 




(t^ LJ^*j) l-U" 







First Gear Ratio ^i^' <&fi>«*)l j£j - t 

yAj fj-*^' <^--f=*- 6-° (3^-^yi (jr^ 1 >f^=^' J CjLAIII JiJl£. 4-3^-^V I^M- J^' (jr* <Jj^' ^Cj-uJI J-fuZ 
jl jLji ULv IL. jl jj 1 ^ i mJI (j-a 4_i£=j_U l1Lj_>J 4-j|jU^3 .aljiir" mi^U Sj» ,^tl CjVL>JI IL. aJlst'mi" (^lII 
<j-a "Ulj Mill J *"" 4X.J Mill oJljIi iL. j .. 4_tcljjJI jl 4JL2IJ) Cj I JjlaJJ j->J I Cj^?L>- '£— jl ^jj>-Li »jLu-u J-ka2 
j la 2 1 1 <>t.-L>. ^j-a jj •■j" j ;^~** _j-<k _j l?3* 1 ^^ > '■"'! o-"^ <_y ! (*-* tj'jj^"' (*->'^> ',>■?" Mill (_>"^>j (J! ^-iI/Lu,! Jo-«juI 

.CjLil JJl£. JSl *_a jljJJ AJ-C J4^=l daa- 

2nd Gear Ratio XuLfcllkpJI - Y 

(jj/^J Jjj '"'*" (j^JS- (_jlj2 1 <£-^ I 'ill 1 /j"S il . ..^-< L^j ^3L>J| AJ-*JI J 4^1j 1 nil Ojufc <_pL) ^_ JJ-a^ll J ( 1 11" J 
(<u-ujJl-l I -l*-"* Jj ^1 ^> Mill (_>"J-J (j-« aj-iI/Lj-a j La-flJI ^_ JJS VI jjfc J 4_uL<JI 4^1^ 1 nil 

.( £ < Jl < ^p « (jjj ) .. 



it 



t uLcj«*J! 3iJ-^ ) J2LUI 



jJI T\Y 



ittljjJIu^if! 





ijJliLlI icjjjJI 2_ J^jju ^Vjj^l 4£.j_uJ| JjjjLius ( T- V ) a£j Ji 



3 rd Gear Ratio l&LfrllkpJI - t 

l1UJl_> j r^*" ""^ oL>J^?L (Jj-ifttJuJI Jl_j lLLj^jso *j_j 4_iLa SAIlfiJI 4£.j_i_oJI (3-l.ioaj iL. 4_lC.jJI JL»- <4- J 
4 ^— j jJI J-2J -Sj-aX. (jr^ 1 ( — * ) t3-l3-^' O'ip-" £-2J^J id._L>- CjLc.j_i.JI jLll>-^? ( 4_jJM-fc ) " A ^— rj -■ — Jj_i*-J 
(■ i i n^>- J^— I ifgJl I I o' : — I 4 ^3) -- 1 1 J ^"*" — -L!j_> J aj„sr — Jl (_>"J-J (-j-— 2 - C( J ill ( J ) (JJJ— -Jl ?*— a 'J— *^J 0""i^P 

i ij\ i nVI (J.— — i ' 4 i _aL>Jl J 4_*_)ljJI — .it— j in It 4 i i nitu I I ^— < /* a .. ( __> < j < ^J2i < (j-u ) t— i—Up-tl 

4_.j__i (j| (_^l jj_>JI jj_C LfcjjJ-a J_i_, I j""V a J '•"'" ^1 (jr^ 4^1^ * ntl (__—• J Sj—IuLlU 4_.j_i_JI ,JI J —a « (j| ,J j 
4_.j__JI Lai ..(jl.: j_=_JI JlJ-«-C (Jl (jj/_JpJI jji^-—" 3 (j- J^~— — ' Cr~ '' 4£.J-— -I (J-u-O-1 <__—• (jj*^~ '"> <— J*J— »— >l (j'jj^ 

jlju La _jL_ui j>j__ jj-^=»j j ( Over Speed ) <_<__a_Ji i_.j___i u <> ,»"•«> ;j__,L_.l 4^.j___l ^ jti\ 

j u ^— • (»j-C (j)\ fljljrntl rLoo V ( -^P" !>— — = ft>*^' J^ f .'^"^.' J tfJliJLjT _Jj_»J,l _jL_! JJlC (JJS (__!_. I J-_»J I 
(Jj__« J j I 23 (_p3j_ju 4— -J mil OjLjb Cjl J_*-"< i ul /OJ J_3 J .. _JI JlJI ojl J i ntl I go— 2 ,jj ^-." ^aJI 4^1^ i n 1 1 I \j La ) 

oL_=3j IL jaljJI Ld>Ljlml 



ir 



t ul£>uJI 3i^j^ ) J2LUI 



jJI T\Y 








icjjaJI (jaA«j 3JL». 4- (^VjJVI oLi^coJI 3j a, u^-i (V- A ) ^]sj J^-i mi 



Reverse Gear ulxj^Jl^i^^aJAjuiiaJlAAjittJIjLik* - 

( pLiluiX jm^ 7C-* ■--»" Mj1 ) I Juvlj LLL^o-a aJJlII J i^=j-Sti! iilLlII OlllmXI JJl£. Jll JJ3 SJLsJI ojufc IL. J 
4 ^— >j *- i I JJLlu <>t._L>. I a Lsell 4_l==)jJ.I e_!j._>*_) UL2j^« «_i-ujJLi I i^— i <j!jj|jjl ■* ^— m a. ol_>ijl (j •■ *— ■ » ) Los 

*- ' i Q-tl 4 i taAse * a ^j ^— »" «LC^ mi)) tfjLjfe jjl 2Lcl^_« *_>a ( I < — ^ys ^ — < s < — ^_pi ^ — jjjj ) (_i_l3^jjLi 4_ulj^Jj| 

iJJ>1-*3 JlJ9 (jP-II (J^sLiMI jj-o j-u_^=JI (jr lc. (—JLioil ( ^j Jj ; j ^— ) t- i in 111, I jjJilLi LJ (j-uaj^m ajJusJI j f»jj«-!l 

<j-a LajljLjs ij ^-— ij aj^=j^JLI 2j,..^-..tl ic.j_,^J| ^jUl A^'.l j| jl i"r VI IL. Jl>-VI «_a ..L^JLLiiu *L<jI i i^-^j U 

. I Jl>- JijJi^ia <jL>o 2 I ^j iAf A. ** '^~*J *" J ' ' " U- '•— rF*" -J ' " ! J *~J & ' " ' ' aJbell LjJ< i , n a A_ p' : ~~ LSegJI 




3jiK.11 <cj_JIi 



( 4 ml^.!l ) Lixu^aAJl i£,j_tJ| <JU- 4- tjSVpVI CjLcjjjJI ^^lus, ( V- \ ) *ij J^auSi 



i i 



t uLc>uJI 3i^j^ > J3UJI 



jJI T\Y 



itfiljjJ!u^fif!'iu2j 




Constant Meshing Gearboxes. 3x^u)l^buU>yJI^LLa r- r 

dil ii i nt, I pjj ^_ zl ' 'l/~^J~" ^-^- Cy° iSjLj-u (jc jl "^-» l ^1"^-' 2 CjLi^ i ntl (JjjLu-a £ys pjitl I Juk J 

<Gju I $\ ♦*-J L<j_4 Jjji'in'ilt I $'—> J ->• ' j Jl*1u i—l! ju J iljLa (jLLul CjI j (jj/jj.J jj^~~ '"' L4JI ^. j-v. 4-1 iLaL*Jt 

<Uj92J_)I d)l aia. jl (_JL>- ^jC ajLtC (j^ J ' J 'J ' L»t-L3 Cj Lc j_uJ I jj_L*J CjIjjI -Sj^>-J *-« O'JJ^ 4 -*^'- i J ?-^J-*' 

1 al>JI j| ,»La}U J^tudull jLLalj-a jl i-iJsVjjVI 4_aL>J| LlLijjail! 4_JM_ib i^ajji 4~Jil>. J^— j^lcl ^j^— j * 

(j\jjljILa jjjJijjsLc jl i _^3L>- N J o^* (JLc. CjZ^LJI t>JJb Ci-Ca <^~~£>- aJij mi it, I Cj Ulj_i_uJ I j-uJu 4_JLt£. I a^ae^ 

J_l»Cli j ..ajLtSJI a jj uaJLa £— 4 ■ ^— >j 1 1 JljLJs 4 La 1 ul &J Cj Ul^ 1 n 1 1 J-ii»3 flji 4^=^>J LS-Ja (jL^=j_^L) *i-;p»- 

(J-li (""ill <Uj ("i-w jl CjIjj^s 2I aI Juul J ISfrl fl^aJI J «.l J^fl 4-aj.t-Ll CjLl^ 1 ntl (JjjLu-a ^j^a f J-^' '(-*-* 

/ ijJIiH 4t jjl j.^ 

1 / «SO U Jt . . i 

/ 



-**JJ Ijl j uL 1 




J^Jluutl ajI J CjUI^uJI (jj^ 1 ^ "-liUj^ajO ( X~ ) * ) jcjjj (Ji 



aj i f I Cj^Lj /ylc- ** ' *~~J [ I 4_ujjJL>JI jjj/JJjJI ^j_a ^-^-J-*^*- (j-* J*""""* uul ' I i^—* j ' >JI I Jlj4> jj*~~ '"" J 
CjUIj 1 ntl (jj i*iit" ^jjjjjji (j| >«-1jlJ (jl c_^--VJ J ^J ' ' ,-J> ' (J—aLstA J! JJI— =ta (jr-^- ^— ^i-^ La * ' 1^* VI J 4 i njlj 
(jj Mit'tl CjL_lLi£. «.Ij_>-^( aj i*iiLi-a 4_ila I j\j CjI Jlj>-j Cj^Lj «Li j ..ajljj (JjaLaia 4*Ja 1 ul aj aJlj»£.VI (jyic - 1 '^~~J " 

: /yJLLtl J^— 1 lioJI ' tz-us^jO jjt> I 0^- 1 A^JItie 1 1 dlUl^ 1 nit 



t uLc>uJI 3i^j^ > J2UJI 



jJI T\Y 



itfiljjJ!u^fif!'iu2j 



NEUTRAL 




FIRST 



SECOND 





THIRD 



FOURTH 



FirTH 



Neutral Gear Position '^Jjui\ pjl: ulx>*JI 3jJ-Us ^ iLerfl j^jj - ^ 




il 



t uLc>uJI 3i^j^ > J2UJI 



jJI T\Y 



ittljjJIu^if! 




^jMftltl aj! j j_l>JLi (i^aj^>JI j| Sjjulll Jjij aJlc) jL p JI £-*i>j ( V - ^ Y ) aJsj J^-i A 

Synchronizer jaljUlaJb-j- Y 

(3-jjlj.i jjj ■ >■<■■ (>_i j-j-jj-tiJI j (Jj^jIJI sjl^-j ^ Synchronization Unit iialjil jl ^IjaJI i j^j 

l>t._L>. Cll ii I II flit al IoJjl J I CjO-1^3 (jjJ^-1 (3 J "'*"" ''^1'' (*JJ it.— L>iJ J->- 2 I (j^O J-<^= I 4-g.^ I rl t JJ JlJ I <l AJl>.| 



-™^7 »f 




^L M^nj JI Jj-**]| (^yifi. CjLcj-uJI JjoSjJ J iLaljJLl a Ju».j 



Llllll 4_ul 



L*£b (Y- )X)^jJ^A 



Neutral Position of Synchronizing Unit ( Jal^UI 4£>4*« ) jitljlil 3i»->} jLaJI juj - Y 

CjjJl^j- x_Lt, LiUj j jj>- 2l (j_/a JSl Jl ) .'^~*l ^-J i ii i JjJ^i I <l <>Jl>.1 i^-ujj3 (j-u La Jj^jj 4_lL«x. Jl a jufe v-cJlUI 

4_tL>- 2— 7-jJ^_JJ i I ^—1 .". 1 1 <5_L-ii> J giaJ J I j -1 la "- ' 1-4-lJ J Lg l^-»l" J (JJjJpJI ^jl i I III AjLi^SJ 4_^_LU CjIjj-s I 

j-uJu *1_<jI ^j-^ )l aJI 3 mCQ (JjjJljj f»J-S-i (3^1 intl (J-t-rnJ (_£J-t! j-a^i' Cj^LsL><-t' J t— lLIa.1 ifuJLj Cj Lc^ i u 1 1 jjljjH 
A_lLi£. «.1_<jI jjl_4^aJI '"'j uaJl J jl*" jl *_ U, (_ r -lc VI <Ulj intl jj jjj^j-II <Lcj_i_u ^j_a J -JLSILJ 1 (_p3j_ij <Lc.j_i_uJI 

. ^£.j 1 nt I i-uju J ^ j 1 iit'it I 



£V 



t uLcj«*J! 3iJ-^ ) J3LUI 



jJI T\Y 



ittljjJIu^if! 



,>I>JI *ik ^jjj Ai* ^ 1>J * 




[j-l j*B *$* 



ij^l J^L -J" 3 ij^ii Jiai, 






jl-iJl _uJjN 







jij (j.ja 






£A 



t ul£>uJI 3i^j^ ) J2LUI 



jJI T\Y 



^bJJIuVVllu5j 




4xSUjU$jtfl uUpJI <$jjLuo t- T 



1 ** 



j <L)jLlII Jj' " * .-^tl i 1 j""J' Sj9 J A-L^auuLajjjVI CiLc^ i ntl JjjjLcua as ^—<* Tt-uisjj Jl Jj^iAJI I Jufc l_3JL$j 
r-j_j».j /- ^— d (J_«jlII 3 J^^~~' J L#jI jj_iLa j 4_Cj_«_3t^ J ^— i «.lj._>.| Tciisjj I i 1 ^ ■ .. pj_ i J ^-» t_ij_i£, j 1_ ilj-a 
' * j t<* 4_i^=_uLa_a3j2l j <L)jL*JI dLc^ i ntl JjjjLu^ (_>«-£■ 4_uLi^= jj^l aLc JJ ' -"" J) oj^s-OJ (—IjJlIXI 



<L2jj_La-l ^j ,:: — 1 1 J (_£jL»JI jl i_£jJ_jjM dsLcj-i-aJI ^J^ L t-L ^ <_)-«-<- (J " " » ^^—ij'LajJ^I (jjjj^pJI Jjj^-u^ L^-^J^ 
^_ ClLcj i nil Jjj i"it" J_) x—ii^a-l pj-ttl I J-$-l 3_}jjJt! 3 i ^— 'j 1 1 _LjL3 ^ j ^ i '—'j"*' Jpl i nit <L>Jj_/a j <i i^-ij"I flj'i^l 
udj^tjJ (jjj-LJI 4_ljLc.j (jr^ 1 JaJLiiaJL J ( R ) i_flJLjtiI 4 ^— j jJI J-i-aj ji ( D ) aLa^U 4^=jj>JI J-iisj 
j_oj>.j < a J L - c - ?*— a (3^1 intl foM (Ji^-Jij tjj-i J J' : ~~ '_ "J 'J' J ' "tl f-j\ i n"i" J Ou_j_i_a]l j-uJlJ *jj j aLo^LI Sjn i ntl 

2juv^= 3jjuL»^s «_a '.-^-j" ( Torque Converter - ajj»JI J^^ta ) ^^Lail <j! ciu_p* L> iajUi! i^Lu 

j .. l£J_^_>J,I <Lcj_i-u SjLjj 4_»_uj CjLoLII jJlC SjLjj x_a Li^ai-U La jj j I 4^=j^>j| j SjjJitl fooj (JL- Jjwljj 3 Jl>-Ij 
j ( N ) jLpJI *_ lis j £_ (jj uutaJI J_J x—l&jj ?J-^ 4-^aj^JI J t^afl jljl jl j-laJI j-ij->Z J^l i ntl jljl La I jl 
4_ Lai .. jLl>JI x_iisj j_ib I j_a> j J_«j«JI SJL>. IL. l£]j^>J,I J-laJ (>-=«- IL. 4^=j_>JI foe 4j^=jJ,I i aSjjj ciUJij 
jj_ajj| J.aJ'O a ( P ) CjLiiiJI x_ lis j ^_ (jj Mit'tl JlJ x_ tij (jjl intl (_ r lc C-i-^-lS L_uL^J i_fl_3_alu!l x_ tij 4_IL>- 

tAjJLlII 4-LLaJI (_^JL»i,l 4-fljl intl 




J s l£ul1]| £L2»jKY- n)j^=^ 



f U>L!Ld J ^UI tr L t 3j Direct D ** 

L-kiidJ SjLl^JI Liij^J (^0*3 j Reverse R ** 

jLpJI^j^^j Neutral N ** 

■jjlsbJUj cxjj-oJI jl LxjL^J (JiljiJI (^1*3 j Parking P ** 



i<\ 



t uLcj«*J! 3iJ-^ ) J2LUI 



jJI T\Y 



ittljjJIu^if! 




houfjnj 



titans™ 




^U 



J> J 4j 



_^ai 



CjLcj_i_ujl ^)-t-L<3 J I (J-q-tJl 4A-UJ Cjl_0-i^5 I J_jjta-i5 a JlC - < ! 

(^g^UtJI J-L>JLl Cj JlJSO La (J ..^-»<- (_yLl (J I nl I n" J <LaU 4_ajJ«_L) ill Lg. > I rl 1 1 J-llAJ - r- 

(_£J>Ls«JI j-^>JLl AJjLLa -ijJ^oJI '^N glml i^-J-f^i^' ~ ■* 
i) Mill (J-i2 ^2>_a 4J ^ -i uai, I ^Ijt i"i"itl j_«_*JI 4£.jJj j i-dj_>Jkl S»l a^=p (JLc IaLi>JI - _ife 

^LJIj^JI JL^ii-^-^ U^=Sjlj!jJ! JU^SUaJj^II ^jj^^jul! 



■7-y\-L&x\ j AJLu^aJl i agjL^BJ I Jl^= j x_ajj_a (—ujLjj^I «LL*J ~ I 

^^LtJI j-i->JLi <UjlJLa j^iaAse La 4j j»>*J! (J-2-i (JJl*-« - (_i 

4_t^=jJ,l aJlJt" i ii a (j^3 j_i^=l aL»HAI j <LiLlc Jl r-LLT^j - r- 

i^=j^>JI *^J>L> J^«" JL>- '4r t^^^ Lj1l<-iTuj J^— qj ^? (jr ^=_uLoj3^l j^>JLi s-ijljJU CjIjLl^oJI - J> 



Torque Converter ( L^t-n^jj j^ ) Cy ^a-Jjjju y JI j^UJI ji *jjJI J_^ta i^*^ == 

Planet Gears Aoa^aa^aJI ^j^HI ^ij-*^ == 
Hydraulic Control Unit ^^j'jj ju^II p^-"N sj^j == 



t ul£>uJI 3i^j^ ) J2LUI 



jJI T\Y 






Automatic Power Train ^SyuU^j/tfl 12£>*1 I J2UU ^ Lt)l JS&I - t 



r>J< Jb 



±=Sd=JI ^j_l<4>_i_M j_£_ ^jq_^jti 



jliJI uj^LiU 







^^ nLajjj^l CjU.j_lo]| JijjLlcaJ ^^1 Jill <_4^3>I]1 j j»UJI J^-i Mitl ( X- S A )J 



^-.A 



■=* "'^"-j a» Jlj>-Li <>t._L>. CiLl^ intl J^jJ-Li^j j i_dj^>J,l (j-\_i J-i-isjJI 5^ <i fo d * '^J.' ft>*^ (Jj--*^ J ''^^"""'.^JJ U J I 

Planet Gears <LuSj&l j*$ittl 4£>«&> - o 



CT- 






^SUl-jOSSl 




(r- n)j^=ui 



...■■ ; .■'■'' 



( uLc>uJI £$JJxi ) JJUUI 



jJI T\Y 



^bJJIuVVlluAJ 




(_)jJ_p_JI J (- I n<l l*iltl ^jjyjJI ^j-* >jj ^-»"" J (y^SLjjLajJjVI jjjj^jjl Jjjjlj_l^ <_M*-' J ** j^-»l^-»"-s. VI ^^^oljjs VI J 

0j_jk A-njJajj .. 4_c^_«j>iil (J-alj*. *_d Ci— Cu ■* J 1 ^~~*J *~~ ' * I (j-uj)_p-jl Ly ** ' "" a> '* '■*> 0-°j)>-* < *- £ -_9-* :: ?- a 3 ) _ / %1-s.tl 

t^VI jg_ ^ ^ Ar I"" icjj^^Jkl 

( <L^=j^>JI J '^3 ) j-tJe-U -}Lp*-ll f-^J Jjj^--" A_uL^=-oJ _ ^ 

i—Sjjj-la (. 1 m3» Cj^L- re-tJI (tIc. Aj)j_*JI j-uJu (-JLlILi Jj.ijv.1I ^j-* ?TJ'-' ,, -^' JMJuI Cj Lcj-i-u J-4AJ <LuL^=ua] - Y 

^ j ^— j 1 1 1 4.ailjei,l JjtMutl 
( 4_LflL>JI ) 4_l£=j^U 4_u_a^=L*JI kcj >ntl ,3^>>J 4_uL^3LaJ - V 

: (J $wJjjbUA)l(«&u)!3Ji*j- 1 

t _,^— ijIjjJl-lJI OjjJI (_*^e_ui3 ^jPJI <-^J>!' 4^j» Ha J OJJJLt (jlj^>- (j-a 4 j ^— M t Jj Jl.uJ I rt^— i-fcliJI a Ju>-J (jj^~»"" J 
j frjl mi" II j 4_^=j^>JI J <Lu (^LSkJI I j l-i^ *l J^/ 4_cj_«^>J,l (j^L-J J ( '"'I .^."l^— tl ) (jiajlj HI JJ C^_J_}JI 



PINION GEAR 



PLANET 

CARRIER 
ASSEMBLY 




PLANET 

PINION 

GEAR 



INTERNAL RING 
GEAR 



l^=^=l\ (ju-jpJI ,>U. (V- 1 \ ) J^=ui 



M 



t uLcj«*J! 3iJ-^ ) J2LUI 



jJI T\Y 



ittljjJIu^if! 




^I^jjl 






'■!>■/■' 



A-u^a^^aJl jjji^pJ! icj^^j^JL ^yiJL^JI .Us,„t | ( V- ^ *\) ^£j J^ ui 



IjudJ j CjL£=jJ,L> (^^aojLajjj^l jj5eJLI JjiaJI 4_l1l^= J >L»-!I J^auUI J-i^JJ <jr^' J^=lAII j 



._.-'-•' >'■■ ■ 




.jjiajl ^Lii^ii 



JLajj VI Cjui^ujJI ( JjJ* Jl "' 3 (J-** 1 ^£>^ O**-^ v_/ J "*"" u^ 3 -"' ( ^~ ^ * ) f^J U^~^ ' 



or 







( ^laLub-VI )3dfiL4lj2LUIo- T 

J tiJj^sJkl (2)_a 4_JjJ_lII sjJl^JI j^j_a Ji_jj_tl 4 *<~ I '^-» a ( . lU"" ^joJI 4 jLt (""ill i_3j)jJiJI J I tLfllaJLI ^j-^* ) <_l!LLa> 

■* l^-» loUl /— lajo 4_ta ^j ^— i ' I 4_A Cj^LsejlJI ^Lllu j jjL>Ju *_Laj>. (J I 4 ^~~'j *- 1 1 (Jj-i-ajJ Jjjj-Ls {_>£. <_lUj 

jjjj^j-II J^jJ-Llo p j -i "•*" /<sJ I JlJ ... L_a>_)_t£. j a J j -i I , I j i g jl 4_jlajJI JjjjJaJLi^ i mtL^=3 4 ■ ^— >j 1 1 ) 4 u-.j / 1 1 
L^jIjjJ kcj—uj j-i-l.<j 4_uL^=ual *_a ajlj-S 4_l>- j L>- j_>- a J a.g I ) oJ~^j2 pj 4_j| I i^~~* .. (_p3j_*JI IjuJ JlCI > u-ll 
«.LljJI j oL_xJL 1 *-3j CjI Juta j 4_i£.lj|jJI CjI JuLiL^a 4_ia Lis ^( I CjI JulU j sj^>- VI (_>^aJLJ (J-ii mi" £_ aJlJt") »" ) _ / ^— J 

(J LtaAJI I Juk ^L^e-cajj i n La I Jufc J Lfcj_i£. j 

Auxiliary Gear Box with Power Take-off JJ>^I jj^ISjUaI ulj 3d£L4l ju$$A\ yiMt* - > 

(jl_^= I jl 4_j| j_ltAJ <-lUj jJJ 4_»-L>JI OJSj Ci-lI I jj^sJkl *Ll>-I (_p3J-i-> O-uJ 4_tSLii5J (jjj^j3 J^OLllp j^^ J 
/<u_l clLJj Jl-Lc .. Jlj>-Ij jj-re.<u 4 ^— >j *- 1 1 j (J-qaJI 4_ta « jiaj ■ •■"' V *_ lis J ^_ 4_Lclj)jJI 2 JulII jl 4 ■ ^— >j 1 1 *-iij 
■ Laj< ■ ^j ^-» i ' ^-Tl^ ( jj>-VI jjfc SjjJiJI JJL) j 4^=j^>JI /yic Ij-iLa 4JLt>- j ^JLuiuu (_£l ) j_jQJI jj^sJkl *Ll>-I 
(ji I -i^-— .. "" ' j -1 II J ' C 4_tg.ljj.JI J)j_!_JI J ■-Ij -> <^>N i^-J ! '"^ (J— »■ 4r ^ l^~- ** .' ^~-J 1 1 L$J J-4J _^-l 4 jrtttl 
4_i_l_i_>l »j j^l (J-ti i""< ( _p3j_Li tlllj j ( jj>- 2Jla£.I ) 2jjJi!l 7T>^><-I 2Jla£.Li JjJj Sjig.1 > nil CjLzj i ntl Jjj.}Liu3 
J ^,-aJiVI Jl^>JI >2>J (jP-11 4 alUlt j.t ,^ n ^— tl!j^>J,| ^_a SjLaj i u^U CjLAII 4_JL>. IL. (^jii j 2 JuJ.1 4-ta.mljJ 
«_Sj '"'1 ie L«ax <_ijl i ujl I Ji_^J a Jl^t" i uJ ^^j-II CjIjjVI j CjI JljlJLI 4_Lusl ^j_a j dil aAlll J^^" /«-« r-QJVI JjJ-^ 
^jj/j_pJI (Jj^lLlo Ci— i liTlS ^j ^~~* ^ ' J ■■ '-^>- tC - J ^-f^-'Jl}-^' '** ^~-t' CjI , n iL=j j d)| " . ^-^.tl j jLiVI ^j_a oLiil 
j^>JI ia-aX j ^jj/j_pJI (j j > ' i ^- ) y ualLa ^ ■ ^— >j -i I ] 4_usLaVI ^ SJa-uLLl Lai «Li 4_i^L>JI J^><-II Sj-aX.) j Juil . qjj 
Sj aX.1 J 4 i ^-»j -i I ] 4_lAL>JI <* 2 La * I , I ' j I a Lsell Ja-a-tJI 4_^Iu j I al>Jl ) j j l i > ^» 1 1 ' , ^~'J ' jl ■■ aLo^L! 4jxl1u 
2j Jl^JI )«_jj^aJ a 1^. , u| aj lLLI j J 0_2aJI (j •■ flJ ^_ S-L-t-Q (j— a ) <^-»T jjt i"i"< ^_ i> Jua-" i n" ^jl ^j ^— » ^| ' iJjLjb ^_>JI 

.(Ji>.ljJLi JlcI i ii U ^j i / uaJl ^j^a Ja-a^l ^2)^0 ^!i^=V 



Oi 



t ul£>uJI 3i^j^ ) J2LUI 




jJI T\Y 






CI. 



■ J. - , . «! ■ . 



' 







err 



J 



J ( I ) S-j^Lia^M J 4_t>.jL>JI Cj|jL*il (JjJLiij JjjUI J ( r ) JlcL-JII (jjjj^lll JiJ'- i -"< 3 0"~ ^ ) (*^J J^~> «* 
I j fl-j ■" »" «Ib (_yJl J i-LaLaVI [_§j^>- z\ J J^-uiuJti!! <L*j|.l 4-uiL>JI <LiJ3^iIl (j^pJI icj^ca U^"* utll ^ jj toj 




ajcIjjJI cjIjulM JjJMi't «b SJLaLttl j^>Jl Sjl*£.| j Jl£.L^JLI jjj/j^iJI ( 3j^-i- ( ^ ( V~ YY ) ^Jsj J^-» & 
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jJI T\Y 









a 



ENGINE 




°5 



CLUTCH 



^ 



UH 



iu^mjin4ui(pH 



uiiLLliirfiTiuy mi 




FINAL ttiaiEflfl 

DRIVE 



mm 



TH UK 



TRANSMISSION 



urm 




DIFFERENTIAL 



Fig, 2— Parts of A Power Train 



Ajrtl-WI Cj^LfcJtJI (jyXS" Ldj^»J,| Qji i^=J^>JI J SjJti]| JjlJ 4£.J-«^fc/» ( T - YT ) A^J J^-l Ml 



el 







♦ ^Miixj 2x)j\ i£i tfiflVjJI uLft>m 3jJLLa uUj^ £uH - Y 

* JJj^ll A3 ^ Cr"3J ■* ? ° ( ^ t-u^a^ij aJ C Ji «J 1 <j-a ) jl rP^I J <-^J 4r O-^J ^ 

(j) t (_4>) (jj cm ♦'ill ^jLjjIJlJI ^jLtjpJI (J-^Is ^j_C x_jjjj]l 'j aX Jl <* ^-»j *- 1 1 (J ^"*" JljJlIcj ( ( aJjLUI ) 

: Jj^l i£.j_<_a]l *^3J ~~ Y 

4JMJI (3d>^ (J-* 1 ' * ^^ Jj (J- 1 !^' ^^— -j^ jj^~- "' ,»L«^I Jl ( 4jl uajJI ) (j-LcaJtlJl Jj dJjj^so Jta£. 
((J^L-il) CiUl^ mil jLll>-I 4^=j i"i <_lb^elb <>Jui> aoJijj 4^=j^>JI <jL>oI q ..^-»»" jl ^~~*"j) 4JaJL) -S_a^>-J i.mmiI 
j—lc (i ') j ii uaJI ^jjj^jJI x_a Jj_ifa*-iJ i_aJL>JI J I (j_u_Uj_JI Jj-q-tJI JLc ( l) (jJj-iil (jj^xll lL!j^>o LAjjJlJ (_jJ-1lj 
4_L«a (j) <i-iua (j-i ifgJLJJl /<ul jJI ^jj^jJI (J! /<u (_4>) ^jj^lll Jl sjlj^l Sj-»g ^j^a 4^=j^>JI JS". *",<a «_jjjILll 'ji'' 
Jj-jjs (j-C- <J-"tH>-^ -ij-Aiil *-« J i.Vm i_£JJIj (l) 4^ta ( j Mitt , I (jj^jJI Jl /<ui (u- s) (j-upJLa *_jjjjJI -ij-a-C J I 

. (jbj^aJI Jj-*£. JJ A^=j^>JI fljufe }HLJ <j_u-Uj.11 JijjWlII JjJ^ -^^ 

I J__b i _pa_fli>OJ (j) ( ( _-) j-La-jl jJI (jj Mit'tl (j—ij/^j J^_Lc 4^1j intl ^_ j_jiaj_ijejj I i^Jj_>«J icj_caJI Oj^Jt £—J 

j^jJu-usj lL1j-^iX\ ^j_a 4_>jIJ 'kcj—uj (J-^lj f^}-'- Ly^" '^-^J V*— 1 ) ' ( l) ^O ' " " Lt-"J-^ ^ ^ f ^-J- 1 " O^.^^""' 

. CjLlj intl 

: ijJLHI A^MjlII Uui> Jj^' 4.C.J intl IL. (jia^Laielll 4jhi'< jj^— "j I Jub 

jljJ.1 (jl^iil) jljdl (j-<pJI (jLu-ul JJlC. 

Nj : Ktf # 



j^IjJI ( j^UJI ) j^IjJI ^^iJI jLl^l jj^ 

<T Nj 



2 — - x - Jj^il *-£-J i " ll (_y^- ^j^ Lfliellll 4 1 1 u < ^)J^~~ '"' I JlA (j-«J 

4 — all : : : 



C : d'= = x — 



»v 







jl J I jl }tj-«-3 Sjl-i^fl JlJ <lf (j'jj^ ic.J-1-u /4 (jr ^k (jjjJJjJI Jj_4J«JI (jljJ-S <Ulj— <-u (jj_^3lJJ CjLlj_<_a]l ijj^-i- 4 ^ 

: 4_uQjl <Lc.j_<_a]l X-L&J ~ V 

. LjjJS (»j-*^' JLh? -^ ^^ ?^J ^'** kcj-uii\ '£— 2-SLjj £-a (^Jifl icj-tuJI (j-a aJX. Jjai 

(JJJ^jJI J|J_«3JlII (jr Ic (jJj—UI (->■) (J-UpJI LfejjJlJ i>jub tiJj^so ((J^LJI) CjLlj I ntl jl_LL>-l 4^3J_ii dJj^so Jtl£. 

x — — :»£<wm 



j^IjJI j^IjJI 



X — 

J -4 



C: D= — 



.(V - TV) J^— » ■"■" ' cj-u^a j-(4> I t^-* ^j-u-Uj-tl J>_a-«-*JI (_tIo» sjl-i^l N j aX ^j-" •iz.j i ntl (JLalbl jl i m ^j^— <^ a (a) 



jUI jIjJLI 










J 

r 



x 



C:c= = x — 



^ <a i nlj ) ^: ^ CjLcj-uj Jt_Jj^?l (_£J ( ^j.< ^3 J '^tl ) CjLlj intl ,jj^-'-'- g ' <4- LlLtJI 4-g.j Mill 4 j mj oLc jj^— " 
(_)l_u^l Jj_jjj«3 (j-C (— £>) jjjjj-II x_a ^La^l ^J\ ((J) (J_Ij_m ^jjjILII LiLjj^ejJ LiLIj (<u r JJ ( aj i"iLlU 4-g.j mil 
jj^uj-II Jja-qjul (Jl sjlj^M ^ a-£ j_a Sj i"iLia <U==j_>JI J ^*",a I ^jmi ,Ji>. I JtJlI I /<Cl_l3 jj- LtJ i>-^' Lr^- Sj)a^.jJLI 

t 4 jii|->tl 4-g.j i n tl X-L&J ~ "\ 
4-g.j iiitLi 4_i,aL>JI ((J^L-JI) jLll>-VI 4^aj mi (jLJ2 4_LflJL>JI 4-g.j mtl «_ii5j^a J I J^ufuJUjI 4j| "-><* lILj^so Jtlc 

(<ul JlJI ^jjyjJI /<uJ ji.»j_ll ** J7~^ JJ^- 1 l^ 1 - 1 -^ v— A)(j^MaJlJ3 ajl -S2 I 'jt'* j^a 4^=j^>JI J 2j *" jijjtlcj — ^j^ujJI 
4 fl->t JJ^ L^ 1 -^' ((j) 4_LflL > JI 4£.j_uJI (j-uj3 Jl /<U (^l) (j-upJI Jl (<U jl i intl 4^j>J JjJJ (_£JJIj (j) gj-l ifaJtlll 
JljJlI£.j jl mjtl 4_^j>J jj^uj-II Jla— »JtJI «Ul>s j_ijtjj jl mjtl 4_^j>J jjJl_l3 (I) <$jua jnntl (jjjjJI Jl /<u (jl-AJ-JI 
4 j^-j tl lILjj^so /<u_j ^yJbJLj tiJj^sJkl jljJjJ jii^aUIl oUo^l 4- ^-^=J^' Cj>L?t£.j jl \;^-tl JijjjjZ jjJlJ 

. 4_LaL>JI kc.j-uA\ j\-uua 4_Laj^= till jijj J^— ■ jj|j (jr ^L>JI oL>J^?l JJ 



e^ 



t uU.j-u.Ji 3jJj^ ) J2LUI 










jIjJLI jIjJLI jIjJLI 
X X = 



>> 



5UI 



>> 



IjJI 



>> 



IjJI 



: I Jl>. LaLk Sfc^Nl a 

4 2 cUjlII (jj/_jpJI (jl_L<-ul (jl_a 4_LlL>JI ^_j ^ : Y < \ : V <. \: t ^j^-j AV~tl 4 t ( n'< ^Jl" -i^-— i-iJLiJl^i. Jj^ i ulU LJpiU 

— I j_^=ufcj Y£: £0 j| Yh £^ j_4> r;-»- i^aJlj (t Laa.) Y«: £ * MiLa^ L^ ■^♦' ^^ 4-a mill J-lSj ^? L^ uaju x_a 
' ^N j" ' "I J! L^-^J-^ L- 4 - 4 ^j uaJtJ x_a (jl_L<-u 2I Jfcj ifuJtJ i_3}J_jJ (jr-Lc JisL>o (jjjj^pJI 4 j 1 n't £_ 4_>_lo 1->J I <>Jl4>j 







:iuVl dljL*ll J^=|/^ 

j Jl ^jj/j_pJI (JjjLLi-is i a-LiaJ . ^ 

j j ^_ ;r <k (jj/jj^pjl jjjjijj^s 4 a-ilaa .Y 

(JJL) A-i^aLjJjjJtji-JI 4_Lu3jJI <LajIij..T 

a 1 o ifr 5 JlCI i nil j_yjj 9 >1Lj 1 (j-Ol ' La j^jjO (jlx.aj jL>-aj .1 

CiUl^ i ntl ^jjtl^aj Jl *u ^J\ ^j-*-!' (J^a^ta ^j-a l -^> J>,l i' *J^ J *"' *"' .0 

./-^aLjjLaajj^l 

: Julj ajj^I CjIjLaJI aLo! ( X ) La>Li jl ( \ ) La}Lc. x-i-b/Y^ 

( ) 4J (JjLm (_^jL«JI 3j ' * "" * J ^* ' La-a j_<^=l Lajjjx. <J-2-<-> ^ ^~~' .;"' ' aaJjjl ^jj/j_pJI Jjjii^ . \ 

( ) CjUIj-i^JI j_uJu s-Lul CLi\^us I CjjJl>- »_U j.l>JL) 4-Lalj_tl a Jl>-j ^^-J^ ■ ^ 

( ) 1 j"t- . u| aj ^j 2 * I , I (»j-»-l! aJuj (_yic. A j/-~ ' j}j)J { J>. aJL^sjJI <J-a-*3 . £ 

4JLa ) _ / ^— ljj! *j"jVI (jj/j^lll J;j > * uaj aJijjJU ajL i ntL ( i_kL_u]l ) <L^=j^>JI s-i^-iL) J La »" <JL>- <4- -^ 

( ) j-iaJI (_3j i"it"< *_a *_3jJL) L^ifJ '"'" > j^— > 1 ' 

.Sj^^Vj-izI CiUl^ i ntl J^jJ-llp ^_ CiUl^ i ntl j.u.tj 4-J aX /<uj I ^'^^~~' T; uil '^^j" 

.S^jj/j_pJI J^J) LLuaJ j uil Ul ajljVI Sa-aX 4ja Am Tj-Z" ' ' (J-" 
. S«Lta (J^aLdl j-><-!' N J aX j JlCI mil CiLg.^ i a 1 1 JjjJii^is ^-^3 fU-uj)\/\^_y 
-\S - 



iiaLUISjb-jjJ! 



jJI Y\Y 

SjJaII JajuLLu 






uUapiiA 



It 




*i*3* 



-uj^l S ^l-i" 



■cvinl[) lliii)Tillr].cvicill pilnill nnlnllniiiiiiqQll 




Sjdil! J^JuLLukj 



LtL-^m o>L^>^Jl j Sju^Vl 



1 



*3 








.iiaLtll Lgjlj^-i J 4_J <-»Atl O^Lca^JI J oJtjC VI icjjjj^a J«ir 3^^-. p j* J LuljJ :3jlJw*JI 

: (jyic Ij-iLa <_jjJlLU -- j i <aj a jL>»aJI oJJt, <L-ulj.} (j^a s.L#jjVI J_tC 

a A uaJiX] o *Xa£. VI 4 jo ifrl j 3 ^j la a Tt-uisjj ~ ^ 

.LiLill CjLJLjjiJ LajMJI JJulIIj s Jl>. ( _ ;r JLc. icjjjj^a J^=J 4J^=J,| *lj^»-VI *-J-9^»- »l ami (jyic L-flj-CJI - Y 

. (Jir aLaVI j-^>-II J (y aL>JI *-3jJLJ A-uL^lII SjljVI <Lcj_«j?Eja Cj^Luaj (j-u 3j-^' £Sjjt_a ~ £ 

LgH-La.^ us (^yic I kA^aJI 4_uLl^= j 4-J ua-aXI Cj}Li,ajJI j 4-J uaij ,l eJaf VI f I3JI ~ 

.7-^Lua VI 4_uLl^= j CiLu^ i n"tl ^j^aLal JljJljso j (JLLaX. VI (_^a-LSe '"■" (_ylc aj JuiJI ~ "I 

ZVO (j£, (J23 V 4 1 i » m LJ q<* J LjJ-loJ CjLajjmi <>jui> 4_LC.IjjJI 4_lLojJI uj^Ua (j^a ujjjJiil (j 2jj (j| 

:3dfiL4l JjUyi 

^a^jtJl (JjLij/^aJ flV^agja 4_uj/IjJ 4X.LJ9 - 
'**" '^~~*J ' ejJLoJI J ^ ^— >j >< 1 1 (_}2j j-LLJtt.a - 

:ujb&| JA&hLw uidhjut 

4 jn ifrLUll (^IijaJl /«JLc 4_i_ul ).} «u ij I 1 11 ^o*— ■ ' (jl — 
4_LC.I_L»-aJI 4-a^l i nt I <Sc jLlaJ JJ9 jj^~- _' (jl ~ 



mt 



wuiiiili u^tdgil jSJUfiVl 



jJI T\Y 







tJUgtJ 



Final Drive XuL^DI^i^lj^j^l J2j^>«x« 

(_)Jaj aiellll jl <LJj)j^=JI 4_Cj_aJta — (jl-Sj^aJI ^j -T* (2>-a ( j.l>JI Jm.) La <Lcj_a^a ) <Lcj_a->Jkl oJufc jlj^-*"'" 

.iLvj-a jj>.L£= Cj>Uej«JI JJ i^=j^»JI JZu ^pJI j (j^j^-ittl jl Cil i.i^-tVl pii ( ^^uJj-ajJI ) ^yjL^JLlI 



^, 




4_uLgi]| SjJuiH J 4^=j^>JI JJiJ 4X.j-*^<J (I - ^ ) aJ3j Ji 



Cardan Shaft ( jw*Jli*jUi»>aJljAS>aJI J23 ;>«£ )jb>&l j>«a 

(J^Lj-ajj (j_C (Jap i ii a jjfe j ' " ' I i *— ij 1 1 ' A-tljLtaAt I aJ-oX. at I fUk\ (j-<a ^jl Jj^aJI aJL-sj jl ^jljij^aJI >a ^ g j u * ' 
^j *— - jLl1£. zl ^_ Jl>- 2l *_a (jjiJ^jJLl 4_jJ9j_aJI (jjjj_pj| <Lcj_a-3t^ j (jjjj_pj| Jjjjti^s (^U La AJ-aJI J 4_^=j_>JI 
Cj^L-i^jJI (j- {jCujus^i -Sjjj-" O'-^"^ 3 "^ \3 ^ r (J - * -3 "" ^- 4 O* '* ~" " Q^jj" ' i' a ^_ (^"-ilLa (J LIS )l 1 oJI (jQc^aj^^Ju 
I Jlj4> Ccj-uJ i_c_-vJ I o^-» .. (J-a-*JI $.Lul 4 jljt ifuJ Cl)l_iL$->-l (yC\.us jJ I (j-uL& (JLc » Sj J .. 4-agU tf Ju& *l J 2 ij^JLI 

jlj La I jl Jij_a-tJI I Jufc (j I I -i^~~' .. xj^ 1 nil 1 aiiil Cj^LusjJI oJufc (_p3j_*j aJjlI pjl 1 oJI /-j 2qj| < ijJLvu^L Jij.a-t.II 

^_ 0<-u.a j ( tlaj 1 "j (J-aL*. ) 1 a 1 <aj * I > I ^_ 4_I J-dL*. 1 ■ J^~~'J~ (*J-i <j-\_t/a Jlj>- (j_C l^-L^jJI <j-LJ La 4J JiaiaJl 

.(jljjizl (»Jt£. (j£. 4_>ijLLll CjLJliJJI x_U ajl j 1 ntl «^u> 



It 



jjljJI'iJb-jJI 
wuiiiili u^tdgil jSJUfiVl 



jJI T\Y 







(^j^jJl JJtJ^I L#J L« ( I'.-»<UI ^J-<JJlI! ) (j!^j^=JI iluaj ( 1~ Y ) ^J3j J^ mi 



5iJ lali j* 



fr* 



^■Jl> ^J 








JjlaJl SjLjJJ IjiaJ 'Uji.ijJI J-aUJLi -ijj-U (jl-ij^=J! -i>*£. ( i~ V ) aj9j J^-i mi 
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wuiiiili u^tdgil jSJUfiVl 



jJI T\Y 



^IjjJIuVVlluAJ 





Cardan Shaft's Main Jobs uLWUI^jAJj^SjIlj^Lui jbj&l a>»c J*&XuuS 

4_i^sL>. j (J_jjJiaJI (_ r lc ^ '^~~'J J ' ' " *l— ul Q I i< ^- i ] I 'j i'' 4_^=jj>- ^_ 4_jj)j_a i_dl_<j4> j|j ^— " ^jl ^j-o J-l V 

4J_ali ,J^J tilD ^— j <y Ua j| ijJis* '£. 4_lo1>JI O^LsejlII cJaxA La I jl 4J3I3 -i'-ij^ o' (jr^ 1 J-^ o'^J-^ 3 -" 
I -i^— J LiU jj j ..4_i_al<m jf AJaitll '"'1 jUtl AjfcjTu ^^Ic^ 4-lA.L-kJI Cj^LjejlJI Cj Juci-a La JL>- '£— ^J~- a ^— L jt 
J>j_a-C ( jr -ifc J ( 4_HJj_LU 4jL^3jJL) ) (-jLlII i_3j_LaJI ' ■' : ~— j ' La-Lu «LaljJal Jl>-I jj^a C^-UJ Jij.a-til (jl JtJ>o *i i iijJl-i 
<|_ 7c_iijJU J-^e_Lll (jr-!^. (jjil ^-i*<VI j 4 tlU", ,„VI 4jlaf 1 ""-*« i_flJL>JI J ALa^U Jj^j-^W 4J tt a i nj -ij'j-« J^ 



m'jj 1 »JJ 




JjjiaJI ^yJLc tlj|jljl4>VI ^Lot aJLaaXI <jtaj^=J! <^=>jjs» (1- ) ^9j J^-i m< 



11 



jjljJI'iJb-jJI 
iUiiiili u^tdgil jSJUfiVl 



jJI T\Y 











4Jj-U (jbj^aJI Cj}Lu£>J CulllJ u Jl2j1\ <_J^Lu^1 ( I" V ) a^j J^mi 



■w 



jjljJI'iJb-jJI 
iUiiiili u^tdgil jSJUfiVl 



jJI T\Y 







1 — TE 



.Aj^LaJI 4JLs_jJI (Jji^tlC 







•u 



^Ldiddtl u^Lsfll jSJUeifl 






kljJJI uY5M 




jj>U» 



.(Jill I i La a La -•- ■ 'j »-^^l I La 

(J-S-lJl i La a La -^ ^_ A-aJuir" i aJJ Cj^LusjJI p'j-lt (j^k La 
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Fig. 1 a— Mechanical Differential Lock 
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